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CONTINENTAL MACHINE TOOLS. 


Tue fact which, it seems to us, was most clearly pro- 
claimed by the display of machine tools at the Paris 
Exhibition is the growing cosmopolitanism of machine- 
tool design. It is, indeed, still possible for the close and 
experienced observer to distinguish characteristics peculiar 
to each nation, but, except in a few instances, the diver- 





foresee any other direction in which sweeping changes 
may take place as long as the present principles of work- 
ing metal obtain, and we are led to the conclusion that, 
in the general design, finality has been almost reached 
in nearly all cases. It is hardly necessary to say that in 
the tools shown at the Exhibition, the influence of 
America was very pronounced, but Englishmen may well 
remind themselves that this country was the birthplace 
of the industry, and that the characteristics of the higher 


gence in type between any two nations is not more | British designs of machine tool have never been departed 
pronounced than the differences in the products of two | from, and are still the standards for design the world over. 


makers of the same nationality. There is not that | 


The present Supplement is principally devoted to 


divergence of design which is so pre-eminently marked | machine tools of continental origin, for the study of which 
in locomotives of British, continental, and American ' the Paris Exhibition afforded exceptional opportunities. | State Railways by the Ateliers Demoor, and is used largely 





cutting, and similar work. There are two-exactly similar 
independent tool heads, which travel longitudinally, and 
reverse automatically at each end of the desired stroke. 
The descending movement is also self-acting, either con- 
tinuously for drilling or intermittently by ratchet and 
pawl for keyway cutting. Both movements can, of 
course, be made by hand when desired. All levers and 
hand wheels are on the two heads, and any action can be 
thrown out instantaneously. The vertical slides are 
balanced. The general working of the tool, as well as 
other points of interest, will be gathered from the 
engraving. An interesting type of double milling 
machine with two circular tables is made also for the 
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origin, nor that varied realisation of the same.ideas which 
is seen in naval architecture or ordnance; nor have we, 
as in stationary engines, the sharply-marked division 
between the elaborate engines of continental origin and 
the severely simple designs of American and British types. 
The designs of machine tools have become universal, and 
both in the matter of form and workmanship there is 
little or nothing to choose between the nations. 

This cosmopolitanism, as we have called it, of design, 
may mean one of two things. It may mean that we have 
arrived at a stage where the wit of man has come to a 
temporary standstill ; or it may mean that the ultimate 
has been reached, and that nothing further, nothing 
radically different in design, is to be expected. It is im- 
possible to say which position we are in. When we look 
at a modern machine tool in action, be it large or small, 
we are tempted to say that further change is impossible, 
that we have reached the bed rock as far as the general 
design is concerned. But if, again, we consider how 
little is yet known of the services of electricity in 
metal working machinery, we defer our conclusion that 
finality bas been attained. At present electricity is 
applied to machine tools in a form that is but little more 
than a makeshift. Even in the machines designed to 
incorporate the motor, the belt and gearing are very 
generally used. In these pages will be found numerous 
cases of this application of the motor. Surely improve- 
ment is to be looked for here. It requires little inven- 
tive talent to picture a full automatic electrical machine 
tool, a machine in which the spindle would be driven by 
the motor without the interposition of belting and a long 
train of gearing, and in which all the automatic move- 
ments would be secured by separate motors, magnets, 
and solenoids, disposing once for all of the intricacy of 
mechanism which consumes as much or more power 
than it usefully expends. It may be recalled that com- 
pressed air has been used to effect a similar purpose. 
Such an electrical device would constitute an entirely new 
departure in machine-tool design. But it is difficult to 





Fig. 1—-DUPLEX MILLING MACHINE—ATELIERS DEMOOR 
In this country we are less well informed than we might 
profitably be of the progress of engineering in this line 
across the Channel. Thisis due inno small degree to the 
unwillingness of continental makers to afford information 
and assistance. The same unwillingness has rendered 
the preparation of descriptive articles of the machine 
tools exhibited at Paris by French firms a difficult matter. 
German makers we have found far more willing to allow 
of the fullest investigation and to provide detailed par- 
ticulars of their products. 

Machine tools of British manufacture, exhibited at 
the Paris Exhibition, are not dealt with at all in this 
Supplement. We have already described the tools shown 
by Kendall and Gent, and the ingenious bevel gear cutter 
exhibited by Smith and Coventry, in our issues of Sep- 
tember 9th and August 24th, and on a future occasion we 
shall describe some of the machines made by the few 
other British makers who exhibited in this class. 


ATELIERS DEMOOR, BRUSSELS, 


The Ateliers Demoor is a Belgian house, and its works 
are in Brussels. The Belgian Government apparently fol- 
lowed the example of the French Government in the case 
of Usines Bouhey, of which more anon, and either consented 
or desired that certain tools ordered by them should be 
shown at the Exhibition. In this case many of the tools 
belong to the Administration des Chemins de fer de |’ Etat 
Belges. The only matter for regret on this account is that 
there was not such a variety as the firm would like to have 
shown. We have before us an excellent souvenir presented 
by the Ateliers Demoor, and looking through it we see 
many tools which would have formed interesting exhibits, 
but which on account of the limitation of space it was 
impossible to show. 

A fine tool shown by this firm is the double milling 
machine illustrated above—Fig. 1. It is one of those 
designed for the Etat Belge. The maximum distance 
between the tool centres is 8°25ft., and the vertical travel 
of the tool is 9in. It is intended principally for keyway 





for machining the ends of coupling and connecting-rods, 
but there was not space to exhibit it. 

In many of the machine tools at the Exhibition 
there were indescribable characteristics which at once 
struck an Englishman. In those of the Ateliers Demoor 
this foreign air is absent, nearly all the tools bearing a 
close resemblance to American and British models. This 
will be appreciated at once by an inspection of the illus- 
trations we give. Take, for example, the lathe shown in 
Fig. 2; it has the appearance of a combination of 
American and English designs, with a substantial pre- 
ponderance of the former. It is a fine tool in every 
way. The shears are deep and strong; the carriage 
slides upon three inverted vees, two in front and one 
behind. It is held down at the back, but not in front. 
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Two means of traversing are provided, a rack and a lead- 
ing screw; the latter is used only for screw cutting, the 
ordinary feed, either by hand or by power, being effected 
by the rack. The automatic feed is operated by the lower 
shaft seen in the front of the lathe. All the motions are 
regulated from the front of the saddle. A pretty, though 
by no means new, device for facilitating screw cutting is 
fitted. The cross-side screw passes through a bush which 
has a square left-handed thread of rapid pitch cut 
on its exterior face. A handle forms part of this 
bush, and the “crank pin” part of the handle 
stands out over the edge of the cross traverse hand 
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wheel. The latter is notched round the edge, and a 
pawl hanging from the “crank pin” engages with the 
notches. The rough diagram above will make this clear. 
The cut of the tool is set by turning the hand wheel, 
say, one notch by the pawl; it is withdrawn quickly by 
turning the bush lever rapidly to the right, which has the 
effect of pulling back the cross slide without turning the 


screw. 

Another point worth mentioning is the method of 
carrying the tool. The top of the slide or tool box has 
a concave face, in which a piece of steel about the width 
of the tool, and in length about equal to the diameter of 
the cavity, rests. It has a flat top on which the tool 
lies. This piece, it will be understood, can be rocked or 
inclined, within certain limits, to vary the angle of the 





important part; a small face-plate lathe—called in 
French a tour enl’air—which takes a maximum diameter 
of 44in.; the total length of the bed is about 6ft. 6in., 
of which the greater part is taken by the poppet head. 
There is, of course, no back centre. A o_o slide 
rest with self-acting motions without ratchets is pro- 
vided, and the head is back-geared and fitted with 
reversing motion for the feed; an ingenious twist drill 
grinder, in which a worm on the wheel spindle drives a 
crank which reciprocates the tool-holder backwards and 
forwards across the face of the wheel. At the same 
time the drill is rotated backwards and forwards about 
its own axis by a pair of toothed quadrants. By re- 
placing the quadrant gear by a suitable chuck for holding 
ordinary turning tools at any angle, they are caused to 














Fig. 2—SCREW CUTTING AND SURFACING LATHE—ATELIERS DEMOOR 


tool. 
and is back-geared. Apart from the fact that we are not 
in favour of inverted vees, it must be admitted that in 
both design and workmanship this is a fine tool. 

We illustrate also a tour a trois pointes, of which the 
design is very neat—Fig.8. The bed is practically double, 
the combined loose heads sliding on one set of inverted 
vees, and the carriage with the back stays, &c., on another 
pair further apart; this plan has been adopted for the sake 
of allowing the carriage to travel close up to the poppet 
head without being unsuitably short. The three tool 
boxes, although mounted on one carriage, are capable of 
independent adjustment, both transversely and longitudi- 
nally. The back centres can also be adjusted independ- 
ently in both directions. The same device for withdraw- 


ing the tool rapidly when screwing, which we have | 


described above, is fitted. The method of driving the 


It is needless to say that the lathe is self-acting | 


move back and forth across the face of the stone by the 
crank motion, and unequal wear of the stone is thus avoided. 
A substantial machine for boring locomotive cylinders 


| made on a plan devised by M. l’Ingénieur-en-chef Degraux 


for the State Railway shops was also shown. It consists of 
a long broad bed having fixed at one end a broad upright 
column on which a carriage slides vertically, and at the 
other a lighter column with a bearing capable of vertical 
adjustment. A long snout on the carriage receives the 
driving end of the boring bar, the other end of which is 
supported by the outboard bearing. By this arrange- 
ment the boring bar can be raised or lowered to suit 
the cylinder. The cylinder is clamped toa table mounted 
on the bed, and provided with a cross slide. The feed is 


| effected by moving the cylinder, not the tool, and fric- 


tion gear is employed for the purpose. Worm gearing is 
used to rotate the boring bar. The maximum size of 





plate, facing heavy castings, and similar work, which is 
practically self-explanatory. 


USINES BOUHEY, PARIS. 


It is impossible to pass the machine tool section of the 
Exhibition in review and to leave the Usines Bouhey 
unmentioned. It may be said, we think, without fear of 
contradiction, that their exhibit was the most remarkable 
in this section. It consisted principally of very large tools, 
made, we understand, to the order of the Government for 
use in the national arsenals. We regret that the par- 
ticulars which we are able to give of this exhibit are 
far too meagre to do it justice. But the Usines Bouhey 
did not see fit to accord our representative either the 
means of illustrating their machines, or even of examining 
them with care. In this the Usines Bouhey were unlike 
any other exhibitors. In all other cases attention and 
consideration were given to the wishes of our representa- 
tive, and not only was he invited to examine for himself, 
but the features of particular interest were pointed out to 
him, and in more than one case the machinery was put 
in motion especially that he might be able to form a 
better opinion of its value. Correspondence with the 
firm has had no more satisfactory result than a personal 
visit, and we are obliged to fall back on the official de- 
scriptions and such notes as could be made without 
violating the dignity and independence of the Usines 
Bouhey. 

The exhibit included vertical and horizontal milling 
machines; horizontal lathes, tour en l’air a plateau hori- 
zontal, as they are called in French; a vertical planing 
and slotting machine ; drilling machines and gear-cutting 
machines. Of the last named there were two shown, 
one for straight the other for bevel teeth. The former is 
also adapted to cut helical teeth and to hob worm 
wheels, whilst the latter will cut helical as well as straight 
bevel: teeth. In the gear-cutting machine the blank is 
placed horizontally, and the teeth are formed by a mill. 























three heads will be gathered from the engraving. It will | cylinder which can be machined is about 34in. diameter 
be noted that the gearing is entirely protected, and that | by 36in. long. The total length of the bed is about 
the drivers,are of the Clements type. | 18ft. It isa very fine tool, and we regret that we have 

A useful little machine is that; illustrated in Fig. 4, | not space to illustrate it. A double milling machine, also 
and designed for turning bolts. It was exhibited | for the State Railway, consisting of two poppet heads 
in two sizes, of which we show the larger. A counter- | capable of adjustment in slides to or from each other, 
balanced vertical spindle is driven through a clutch! and an adjustable table between them was exhibited. 
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Fig. 3-TRIPLE LATHE—ATELIERS DEMOOR Fig. 4—BOLT TURNING MACHINE m 

by a pair of bevel wheels. In the position shown | The spindles are driven by two belts on single pulleys, | ing cutter working vertically. The division or widening \ 
the clutch is thrown out by the simple device illustrated. | which contain gearing for altering the speed. The table | takes place automatically, and the tool has a rapid return re 
The bolt is fitted in the end of the vertical spindle, and is | traverses automatically, and a self-acting circular table | motion. The machine shown would take a blank 1-300 m. ta 
pulled down against tools fixed in the table, by a mariner’s | can be fitted to it when desired. A simple machine for | diameter (about 4ft. 3in.) and the vertical travel of the ha 
wheel, or by power through the inclined shaft and | facing nuts or bolt heads, and two grinding machines, one | tool was as much is 18in., so that generally several wheels TI 


universal joint. The bolt can be turned of one diameter 
throughout or of different diameters, and the end is 
rounded and the face of the head machined. The tools 
themselves consist of short pieces of square steel cut 
from- the bar and ground. In the smaller machine the 


spindle is brought down by a lever. It can turn up to 
*8in. diameter by 6:4in. long. In the larger machine the 
descent is effected and arrested automatically. It can 
turn up to a diameter of 1-4in., and a length of 9-6in. 
Amongst other tools shown on this stand was a lathe 
designed specially for taper turning, tapping, &c., in 
which a back shaft driven by variable gear plays. an 





of which has a horizontal and the other a vertical table, 
both fully automatic, complete the list of the Ateliers 
Democr exhibits. We have, however, selected from 
the souvenir already mentioned two other tools made 
by them but not shown at Paris. The first is a triple 
back gear self-acting tour en l’air, with two compound 
slide rests—Fig. 5. It calls for no particular comment, 
unless to remark on the excellence and substantiality of 
the design. In all respects, judging from the photograph, 
it is such a tool as might have been designed in this 
country. We illustrate also a large milling machine, Fig. 
6, probably intended for the dressing of edges of armour 











could be operated on at once. To cut helical teeth the 
tool carriage is inclined to the right angle, and the blank 
is given a slow movement of rotation by a train of change 
wheels and worm gearing. For cutting worm gear the 
milling cutter is replaced by a suitable hob, and the 
rotation of the blank is given in the same manner as for 
helical gear cutting. 

The bevel gear cutting machine consists of a base on 
which a plate with automatic movement carrying the 
tool-box, pivoted and adjustable in two directions at right 
angles, is fitted. Two sectors joined by their axes are 
placed one at each side of the base. The front sector 
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MACHINE TOOL SUPPLEMENT iii 





— 





carries all the gear for operating the cut; the other is 
arranged to effect the indexing automatically. The blank 
is fixed on a mandril mounted in a spindle turning in 
two bearings. This spindle has three motions—(1) a 
rotary intermittent motion for the division ; (2) a circular 
motion in a vertical plane, of which the centre of oscilla- 
tion is at the axis of the sector which imparts the feed ; 
(3) a circular motion for giving the tooth the correct 
shape. For this purpose on the spindle carrying the 





blank is fitted a sector, on which is fixed a template on 


which can be turned is some 2ft. 6in. greater. The maxi- 
mum height of work which can be turned is about 6ft., 
and the greatest vertical or inclined motion of the tool 
bars is nearly 4ft. Also a similar lathe with 5ft. table, 
and another of about half the size, driven by a motor 
attached to it were also shown. A 12in. screw-cutting 
lathe, in which the lead screw is placed between the 
shears. 
A vertical planing or slotting machine. 

mum stroke of the tool is about 5ft. 


The maxi- 
9in., its 














Fig. 5—-BREAK LATHE -ATELIERS DEMOOR 


an enlarged scale, which is always pressed against a fixed | 
knife edge by a weight. These motions take part also in 
helical bevel gear cutting, but are supplemented by an | 
alternating rotary motion of the blank proportional to | 
the desired angle of the tooth. Motion is given to the 
template by the reciprocation of the knife edge, which is | 
driven by a connecting-rod and crank. The kaife edge | 
moves in a guide curved to a calculated are in such a | 
manner that the point of contact of the template with | 
the knife edge is always the same in the arc of oscilla- | 
tion described by the 
sector which carries 
the template. 


distance from the column over 4ft. The table is 
circular, its diameter is nearly 5ft., and it is mounted 
on cross slides, with a longitudinal motion of 5lin. 
and a transverse motion of nearly 40in. The tool 
carriage is counterbalanced by a weight hung inside the 
column, and its stroke is regulated by tappets which 
move the belts on pulleys of different diameters for 
cutting and quick return. They drive a worm wheel 
which carries on its shaft a pinion driving a large inter- 
mediate spur wheel, which in turn drives a rack fastened to 





The other machines 
exhibited were :— 

A horizontal mill- 
ing machine. It hasa 
vertical movement of 
1400 m. (55in.) of the 
cutter, and equal mo- 
tions in two directions 
of the table, each 
amounting to about 
5ft. (1°550 m.); it is 
therefore a very large 
tool. All the levers 
for operating it are 
brought close together, 
and interlocking gear 
is fitted to prevent any 
accident. The direc- 
tion in which the levers 
are moved corresponds 
with the direction of 
travel of the tables— 
a point well worth no- 
ticing. The tool car- 
riage is counterba- 
lanced by a weight 
inside the column, and 
can be raised or lowered 
by hand or power ; the 
spindle runs in adjust- 
able conical bronze 
bearings. The table 
is self-acting longitudi- 
nally, transversely,and 
circularly. 

A vertical milling 
machine. The vertical 
travel of the cutter is 
about 14in., the longi- 
tudinal travel of the 
table 30in., and its 
transverse travel 43in. 
The tool carriage, be- 
sides vertical adjust- 
ment by hand, ha, 
automatic movement at different speeds. The spindle is 
carried in adjustable conical bronze bearings, the upper 
bearing having a thrust ring to take the pressure on the 
tool. Rotation is imparted by a five-step cone and double 
back gear. The table is circular, and is flanked by two 
rectangular tables. -Self-acting movements are given to 
the table by friction discs. The usual arrangements are 
made for executing copy work, and a small centrifugal 
pump supplies lubricant to the tool. 

_ The table of the horizontal lathe, mentioned above, 
is nearly 10ft. in diameter, and the greatest diameler | 

















Fig. 6—VERTICAL MILLING MACHINE—ATELIERS DEMOOR 


the tool carriage. The rack and pinion driving it are 
both double, and have cut teeth. The worm has thrust 
rings at each end, and works in an oil bath; it and the 
worm wheel are completely enclosed. 

A slotting machine, stroke of tool 2ft. 6in., which 
has a double table. The lower table has motions at 
right angles. On it is mounted a second pair of tables 
controlled by a worm, and with a circular table on top 
of all. The piece to be machined is fixed to the latter 
and can be centred for cutting curves by the two upper 
tables, adjustment being made for different radiuses 





without dismounting the piece. To regulate the cut the 
lower tables are brought into operation. In this 
machine the usua! connecting-rod and adjustable crank 
give the stroke. 

A planing machine. Maximum length of work about 
Sft., greatest width rather over 4ft., greatest height 
8ft. 38fin. The tool is in appearance similar to the 
modern planing machine with two heads. The table is 
driven in the same manner as the tool carriage of the 
big slotting machine described above. 

A shaping machine and three drilling machines com- 
pleted the exhibit. The first-named calls for no particular 
mention, and the radial drilling machine is of the usual 
type. One of the other drilling machines has a double- 
jointed arm, giving a total distance of the tool from the 
column of nearly 12ft. The driving cone is placed on the 
top of the column, and drives the spindle by means of a 
belt and bevel wheels. The arm can thus describe a 
complete circle. The feed is either by hand or by 
power. The other drilling machine is also of the column 
type. It will drill holes up to 8}in. diameter, and has 
quick reverse for tapping by means of crossed belts. 
The spindle is brogght down to its work by counter- 
balanced lever and chain, and is then fed automatically, 
throwing itself out of gear and rising when a fixed depth 
has been reached. The table can be raised or lowered 
by a screw and ratchet, and can ewing round the 
column. 

GANZ ET CIE., BUDAPESTH, 

We have already, in past numbers of THE ENGINEER, 
dealt with the principal exhibits of Ganz et Cie., of Buda- 
pest, but a word or two about the little machine illustrated 
below, Fig. 7, will not be out of place. This machine is 
intended for cutting female screw threads. Itis a portable 














Fig. 7—MACHINE FOR MILLING SCREW THREADS 


device, which can be bolted to the work on which it is 
desired to operate, and is driven by flexible shafting, 
coupled to a motor on a portable stand. The cutting 
tool is a mill with three rows of teeth. It is smaller in 
diameter than the hole in which it works, so that it 
attacks different points successively. It is fixed ex- 
centrically in a spindle, surrounded by a sleeve. This 
sleeve is screwed on the outside at the same pitch as the 
screw tobecut. It is revolved slowly, with the effect 
of causing the tool to touch the hole successively at all 
points and to rise slowly, thus cutting a thread. Toallow 
of this combined excéentric and vertical movement two 
universal joints and a telescopic rod are employed, as seen 
in the engraving. For cutting threads of different 
pitches suitable sleeves and cutters are provided. 
Several other portable electrically-driven tools were shown 
by this firm. 


SOCIETE ALSACIENNE DE CONSTRUCTIONS 
MECANIQUES, BELFORT. 


Inthe French Section the two most interesting machines 
exhibited by the Société Alsacienne were a big drilling 
machine and a vertical milling machine. In the former, 
American influence was again very noticeable in the patter. 
of the standard. The drill is driven by a motor of 3°5 
horse-power, stowed comfortably between the rear anl 
forwardcolumns. It drives by means of a courroie a coin, 
a belt nearly as deep as it is broad, and with tapered sides, 
which fits pulleys with truncated V grooves. The first shaft 
through helical gearing drives a two-step cone, which trans- 
mits by an ordinary belf to the cone at the top of the ma- 
chine, and a pair of bevel wheels drives the drill spindle. A 
differential gear is fitted in the interior of the upperimos i 
pair of belt pulleys. The result of the whole combination is 
a range of sixteen drilling speeds between 152 and 475 
revolutions per minute. The front column has a slide 
for a drill carriage which can be set at any desirable heigh: 
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A counterbalanced sleeve with a rack cut in it slides 
through this carriage, and can be raised or lowered quickly 
byahand wheel. The drill spindle passes through this sleeve 
and rises and falls with it. The whole carriage can be 
raised by gearing meshing with a rack cut in the middle 
of the sliding face on the column. The table has com- 
pound movements, and can be swung round quite out of 
the way when necessary. A hole is drilled in its centre 
for receiving the end of the spindle when boring or 
rimering. The largest hole which can be pierced on this 
machine is 4in., and the vertical stroke of the drill is 16in. 
at a maximum. 

The vertical miller is a substantially-built machine of 
the type common in locomotive works in this country. 
It is Taiven by a 5 horse-power motor, bolted on to a 
bracket rather more than half way up the column. The 
sliding carriage for the lower end of the spindle is 
counterbalanced by a weight inside the column, and can 
be raised or lowered by a large hand wheel. The lower 
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Fig. 8—VERTICAL TURRET LATHE—SOCIETE ALSACIENNE—MULHOUSE 


end of the spindle is conical, and turns in a bronze bush. 
Its upper end passes through a bevel wheel enclosed in 
the head of the machine, and running in a bearing which 
is part of the casting. The drive takes place through a 
pair of five-step cones with wedge belts, a reducing spur 
gear pair, a differential gear placed in a drum on the 
transverse spindle, and the bevel gear on the vertical 
spindle. It is thus practically the same as the gearing of 
the drill, only ona larger scale. The table has longitudinal 
and transverse movements, and is actuated by a vertical 
spindle inside the column, and a set of change gears. 
All the handles for working it are brought to the front of 
the machine, and are quite accessible. An additional 
table with circular motion can be attached when desired. 
It is flanked on each side by a narrow rectangular 
table. Autpmatic knock-outs are fitted to all the 
self-acting motions. A lubricating pump is also in- 
cluded. A number of other smaller machines were 
exhibited by this firm, and are all substantially and care- 
fully designed. 

Several large and many small machines were exhibited 
by the Société Alsaeienne de Constructions Mecanique 
in the German Section. Among the former was a 
cylinder boring machine, which occupies a space 19 m. 
by 3} m. in area. It has been designed with a view 
to simplifying the adjustment of the cylinder to be 
bored, by providing a ready means of withdrawing the 
boring bar. The machine consists of a long bed-plate, 
part of which—about half—is provided with 1 slots 
for mounting the work. At one end of the bed is an 
outboard bearing, and in the centre the driving head 
through which the boring bar passes, its end being sup- 
ported in a carriage, which slides along a bed raised above, 
but carried by the extension of the bed behind the head. 
The diameter of the boring bar is 14in.; it is of forged 
steel, and carries a wheel or disc chuck adapted for several 
cutting tools, which can be firmly fixed to the bar at any 
desired point ; the bar can be left free in the tail carriage 
or gripped by it at any point, to be pulled backwards or 
forwards by power. Ten different speeds of rotation 
can be given to the bar. The maximum diameter 
which can be bored is about 85in., and the greatest 
length some 10ft. 

Another large tool is a vertical milling machine, 
roughly similar in design to that exhibited by Demoor, 
illustrated on page iii. Fig. 6. This type of machine is 
generally used in combination with a cylinder-boring 
machine, and provides the means for machining various 
flat surfaces, the valve chest, the feet, &c., at the same 
time that the cylinder is being bored. Or it can be used 
for the machining of any large surfaces, taking the place 
of the planing machine for certain classes of work. The 
bed-plate is heavy, and has broad flat shears, and the 
vertical column is also of ample proportions. The spindle 
head is counter-balanced and raised or lowered by power. 
The machine is self-acting throughout, and automatic 
knock-outs are provided for feeds in all directions. The 
spindle can be inclined at an angle of 80 deg. above or 
below the horizontal ; it has a variable longitudinal move- 
ment and a quick return. The maximum height of the 
spindle above the base is 3°35 m. (say, 12ft.), the 
total vertical movement about 8ft., and the total travel 
along the base some 11ft., from which it will be under- 
stood that the machine is of large proportions. It is 
driven by electricity. 

A large horizontal milling machine was also shown. It is 
of the planing machine type, the table travelling with the 
work between fixed columns. The table is not mounted 
in a@ way to which we are accustomed in this country. 
It travels on flat shears on the top of the base, and is 
kept down, not by external vees on the sides of the shears, 








but by vee strips screwed to the top of the shears and 
gripping the sides of the OHS 
table, thus :— 

This machine is also 
electrically driven. The 
power is transmitted 
through a pair of five-step 
cones se a train of 
gearing, the final pair 
being a large spur wheel 
on the milling spindle. 
The table travels auto- ; 
matically or by hand. 
and its speed is variable by friction gearing. There 
is no provision for using vertical cutters. The total 
travel of the table is about 11ft., the distance be- 
tween the uprights about 2ft. 10in., and the maximum 
height of the centre of the milling spindle from the 
table, 36in. 
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The Tourneuse is a convenient name applied in 
French to the horizontal lathe. One of these with a 
table 3ft. in diameter was exhibited by the Société 
Alsacienne. It is electrically driven. A turret head 
carrying four tools is mounted on the cross slide. The 
design is very substantial, and, as in all other tools | 
made by this firm, the running gear is entirely boxed in. | 
Two lathes are also shown, both electrically driven by | 
motors fixed in the base under the headstock. The 
entire boxing in of the gear gives both lathes a very | 
remarkable appearance. The smaller machine is a semi- | 
automatic, with a vertical turret carrying four tools of | 
the circular type; the larger is a facing lathe designed | 




















fitted throughout. The height of centres in this remark- 
able lathe is 16in., and the total length nearly 19ft. 

A general view of the smaller lathe is given in Fig. 8, 
and a section through the headstock in Fig. 9. The latter 
is specially interesting. The motor drives the shaft A, on 
which is a worm driving a worm wheel loose on its shaft, 
but carrying a drum enclosing a differential gear. One 


member of the gear is keyed to the shaft, and according - 


as the friction clutch B is bearing to the right or left, the 
shaft runs at the speed of the worm wheel or at a reduced 
speed. At C is shown the lever which moves the clutch. 
It has an enlarged counterpart exterior to the casing. 
The spindle carries two pinions of different diameters, 
meshing with two wheels on the lathe spindle, both of 
which are free, but either of which can be coupled to the 
spindle by a friction gear. In this gear the little levers 
D D are fastened in the friction ring, their tails entering 
a groove in a collar screwed to the spindle. They are 
rocked to right or left by a ring E, worked from the out- 
side, and from their shape they remain in whichever 
position they are put. Ina central position they trans- 
mit no motion. Speaking of this pretty arrangement 
in the Zeitschrift, Herr Hermann Fischer says :—‘ It 
permits of powerful gearing being fitted into small space, 
provides the workman with protection against the gearing, 
and the gearing against dirt, and allows of effective lubri- 
cation of the enclosed gear. I believe that it will receive 
general approval.” The gearing gives four changes of speed 
and the belt four, or-a total of sixteen changes ranging from 
twelve revolutions per minute up to 285. The gearing is so 
arranged that suitable speeds for turning, facing, polish- 
ing, and screw cutting any one piece can be obtained 
without shifting the belt. The feed shaft is placed rather 
low down on the bed, and is driven by a belt from the end 
of the main spindle. Three different speeds can be given 
to it by the movement of a lever. The shaft marked A 
in the general view Fig. 8 is cruciform in section, and carries 
four independent stops. The feed shaft drives gearing 
inside the apron, which acts on a fixed rack in the usual 
manner. A worm is included in this gearing, and is held 


| up in place by a catch which is touched by the stops on 
| the cruciform bar, allowing the worm to fall down out of 


gear at any desired point. The cruciform bar is revolved 
by hand. The cross slide is shown in Fig. 10. It has 
also four independent stops on its self-acting motion. 
A screwing gear is attached to it. Thesketch explains it 
fully. 

AUX FORGES “DE VULCAIN, PARIS. 


Two drilling machines made and exhibited by Emile 
Chouanard, Aux Forges de Vulcain, Paris, are illus- 
trated on page v. In spite of the assertion of the 
maker that the machines are of a construction 
irreprochable et robuste, we imagine that British 
tool makers will take exception to the form of the 
column in both cases. In neither design does it appear 
sufficiently rigid for the size of the machine, although 
the second type at any rate follows closely an American 
pattern. In the first, for example, the diameter of 
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Fig. 9—HEADSTOCK GEARING OF VERTICAL TURRET LATHE 


with great regard for strength. It is driven by a eon- | 
tinuous-current motor of 6°5 horse-power at 220 volts. | 
The spindle is hollow, and carries a large concentric | 
chuck. A prolongation of the bed supports a differential | 
gear actuated magnetically. The motion is transmitted | 
to the spindle by two five-step cones, reducing gear, with | 





























Fig. 10—-VERTICAL TURRET AND TOOLS 


or without a differential gear coupled magnetically, and | 
by one of three pairs of spur gearing, of which the wheels | 
are mounted free on the hollow main spindle, and coupled 
to it by friction as desired. Thirty different speeds can 
be given to the face-plate. The turret has provision for 
taking seven tools, and is mounted on the top of a com- 
pound slide-rest. Self-acting and knock-out motions are 





the base appears very small for a machine which 
takes drills up to 2°4in. diameter, and in the second, 
taking drills up 8°2in., the whole column is far less 
substantial than the widely-used box section standard. 
It is difficult to see the object of the peculiar design 
shown in the first. The upper part of the column 
rotates round the inner cylindrical part. We have no 
figures as to how far the cylinder projects into the apper 
part, but from the fact that the horizontal spindle pusses 
through the column it is fair to assume that it extends 
little more than half way up. Why the end of the radial 
arm was not made to embrace a plain cylindrical column 
we are unable to say. The machine, it will be seen, is 
not inconveniently arranged, and the method of enclosing 
the gear is neat if unusual. Means are provided for 
readily locking the radial arm both for height and _posi- 
tion, and for raising and fixing the table. Eight 
different cutting speeds can be given to the spindle, and 
a reversing gear is provided for tapping. The second 
illustration shows a larger machine, drilling holes up 
3}in. in diameter. The whole column revolves with 
the arm, and is mounted on friction rollers. Special 
means are provided for clamping the arm at any 
height. The machine can be operated entirely by 
the levers on the carriage. Friction gear is employed, 
and the spindle has a rapid reverse. The drill spindle 
is graduated, and there is an automatic knock-out. The 
speed is altered rapidly by the simple movement of a 
lever. All nuts in frequent use are provided with fixed 
levers, obviating the use of spanners—a point which some 
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EXHIBITION—RADIAL DRILLING MACHINES 


MONSIEUR EMILE CHOUANARD, AUX FORGES DE VULCAIN, PARIS, ENGINEER 
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Fig. 11—SCREW CUTTING LATHE 


British makers would do well to observe. It will be seen | 
that there are excellent points about both machines, | 
although the general designs do not seem to us all that | 
could be desired. 


J. E. REINECKER, GABLENZ-CHEMNITZ. 


One of the principal exhibits in the German Section was 
that of Herr J. E. Reinecker, of Chemnitz-Gablenz, 
Saxony. Herr Reinecker’s works were founded in the year 
1859. At the present time 1150 persons are employed, 
and machine tools of all kinds, but principally those of | 
moderate sizes, are con- 
structed. We have selected 
several of their machines 
for illustration as the best 
representatives of German 








GAP LATHE 


HERR J, FE, REINESKER, GABLENZ-CHEMNITZ, SAXONY ENGINEER 


certainly not a well-known type, and a word or two about 
its uses will not be out of place. Its introduction, like 
so much else in machine tool invention, is due to the 
increased and increasing use of milling cutters. These 
tools— we mean the actual cutters—are often difficult to 
make, always expensive to buy, and frequently late in 
arriving when ordered from makers or merchants, 
The backing-off lathe has herefore been brought 
out to enable the manufacturer to construct his 
own milling cutters, and to be free, at any rate in a 








cutters, which are produced on the relieving lathe 
described below. To fit it for cutting a variety of dia- 
meters a set of worm wheels is provided, one of suitable 
proportions being selected and keyed to the end of the | 
main spindle. The worm for driving it is mounted in a | 
carriage adjustable vertically; another variable train 
gives the right speed of rotation and advance to the 
hob. The engraving exhibits the arrangement very 
fairly, and a cross section of the table is given in Fig. 15. | 
Two or three different patterns of machines, all on the 
same lines, are made. 

In connection with this worm wheel machine it is | 











Fig. 13—WORM WHEEL HOBB!NG MACHINE 


-measure, of the tool mefchant. In the construction of 
all cutters the production of the form desired is generally 
the least difficult operation. In the majority of cases it 
is simply a matter of turning in a plain or in a copying 








work in this class of tools. KX Klas seks SESS ees : lathe., With > fact that subsequent deformation in the 

Fig. 11 shows a screw-cutting s aes process of hardening may occur we are not now concerned. 
ee ; ey SSS SSS SSS S) CEE - : 

lathe in which the effect of RY P LY SSS) The nicking of the dise to form the teeth is also not a 





American influence is not | 
far to seek. Indeed, Herr 

Reinecker admits that he has io 
followed American models EOI ISS 
closely in his lathes, only 
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modifying them to suit Ger- SSP ASS 5 - os 


man conditions. The Ameri- 
can type of ¢arriage has been 
adopted, it is stated, because 
the bed is less easily damaged 
by dirt and shavings than in 
the older form, because de- 
fects are more readily dis- 
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difficult matter, and it is 
not till the backing off, so 
essential to clean cutting 
and endurance of the 
tool is attempted, that 
obstacles arise. We may 
take the case of a simple 
| cutter, such as that shown 
iin Fig. 16. To get good 
results from such a tool 
/it is necessary that 
the cutting face be 
| bigger than the rear 
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—————- | face that is to say, that 





covered, and, furthermore, 





because it maintains its 
accuracy better. The head- 
stock is of exceptionally 
strong design; the spindle is 
hollow, of cast steel hardened 





| clearance both on top and 

| at the sides must be pro- 
===; | vided. The object of this 
| machine is to cut that 
| clearance. The lathe, as 
——= | a lathe, for which pur- 





























at its bearings. The front 
bearing is taper, and is pro- 
vided with a hard steel taper 
ring—see the section, Fig. 12 
—ground to fit. The back 
bearing is parallel, but has 
a conical adjustment ring. 
The end thrust is taken on a ball bearing. Special care , 
has been devoted to the arrangement of the change wheels, | 
and a special multiplying gear is shown in the drawing. 
The iead screw is made exceptionally big, and is used only | 
for screw cutting. A special feed shaft actuates all the 

other motions, and it is impossible to put the lead nut in 
whilst this feed shaft is in action. The self-acting gear 
is thrown in either for traverse or longitudinal travel by 
turn-pins on the saddle. The back centre is of special 
design in the machine illustrated, being thrown towards 
the back to allow the tool slide to passit. The particular 
lathe shown has centres 800 mm. (say, 12in.) high, 
and is provided with a gap. The drawing and engraving 
bring out the points most worthy of note. 

Herr Reinecker has devoted considerable attention to 
worm gear cutting, and exhibited several machines for | 
the purpose. He points out in the excellent descriptive 
catalogue of his exhibits that the disrepute and disadvan- | 








tages of worm gearing are due to constructive defects, and 

are not inherent in the system. Incorrect machining | 
results in contact taking place at only a limited number of | 
points, instead of all over the surface of the teeth, which | 
results in an increase of pressure sufficient to destroy lubri- | 
cation and to produce rapid wear. The machine which is 

the subject of Fig. 13 has been designed to produce a very | 
accurate worm wheel. The main point to be observed | 
is the hob or cutter. An enlarged view of this is given | 
in Fig. 14. It is, it will be observed, steeply tapered at | 
one end. This is for the purpose of the feed which is 

produced by moving the hob longitudinally. 


machine illustrated will take wheels up to 2ft. 6in. | the desired speed, the cutter travelling along it. 


diameter, and will cut worm wheels with a skew of 20 deg. 


right or left. Provision is made for setting the axis of | machines on this stand was the backing-off lathe, illustrated 
in Fig. 17. We cannot say if any makers in this country | presently be described, the sides of the tool can also ke 


have yet turned their attention to this type of tool. Itis | backed off. 


the tool at the right distance from the centre of the | 
work with great accuracy, the rest depends upon the 





Fig. 12—-SECTION OF HEADSTOCK—REINECKER 


| pose it can be used when 
desired, calls for little 
comment. In design, excellence of workmanship and 
finish, it leaves nothing to be desired. Most of its points 
can be gathered from the engraving. Itis, it will be seen, 
electrically driven, and is provided with a foot brake for 
interesting to note that a machine for producing worms | stopping. The interest centres in the slide rest. By an ar- 
more accurately and cheaply than they can be made on | rangement which is shown in Fig. 18, the cross slide 
the lathe was exhibited by Herr Reinecker. The worm | is given a rapid reciprocating action. Referring once 
is mounted on a mandril between two heads, and is cut | more to Fig. 16, this reciprocating motion carries the tool 
by a milling cutter keyed to a spindle, driven by a small | inwards towards the centre whilst cutting from point to heel, 


Fig. 14—HOB 
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Fig. 15—TABLE OF WORM WHEEL HOBBING MACHINE—REINECKER 


The | worm pair. The work is fixed, except that it revolves at and then very quickly back to position for the top of the 


next tooth. The carriage is travelling, as a whole, at the 
same time, and so the tops of the cutting teeth are backed 


One of the most interesting, because exceptional, e 
off. By slewing the carriage round in a way that will 
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In the centre of the lathe bed: there are two shafts 
E and K—Fig. 18. The former is coupled to the driving 
cone through a train of wheels, and it in turn drives K 
through another train, which will require further explana- 
tion. In K a long keyway is cut, by which the bevel 
wheel H is driven, and rotation imparted to a short 
vertical spindle in the 
centre of the saddle. On 
the top of this spindle is 
mounted a cam M, which 
acts against a roller fixed 
in the cross slide L, draw- 
ing it forwards to effect 
the cut, and releasing it, 
to be pulled back rapidly 
by a spring at the right 
moment. The slide L is 
mounted on a_ platé 
pivoted on the saddle, 
which can be swung round 
to any angle. As the 
cam is central with this 
pivot, the reciprocation 
of L still takes place at 
whatever angleitis placed. 
By this means the sides 
off. Fig. 19 shows a plan of the rest, and may help to 
make the arrangement clearer. 

It is evident from what has preceded that the cam 
must make one revolution for each tooth on the cutter 
to be backed off. The object of the gearing—shown in 
Fig. 18—is to provide this motion. But its complexity 
is due to the fact that the lathe illustrated is applicable 
to a great variety of work, and in machines destined only 
for plain backing off it is far simpler. The lathe we are 








Fig. 17—BACKINC-OFF LATHE—REINECKER 


describing can not only,be used for ordinary lathe work, 
and relieving or backing off cutters with straight sides or 
grooves, but it can be employed for relieving worm hobs of 
any twist, right or left-handed—see for example Fig. 14— 
or for producing and backing off shaped cutters with 
straight or helical grooves. It is thus very appropriately 
termed a universal relieving 
lathe. A short explanation of 
the principal mechanism may be 
welcome to some of our readers. 

The shaft E receives its mo- 
tion from a train of wheels under 
the poppet head, and carries it 
to a differential gear of four 
members. The wheel O of this 
group can be held by a worm 
and worm wheel, and if it is 
stopped entirely the pair of 
wheels mounted on the cross 
end of the shaft N causes this 
shaft to revolve at half the speed 
of the shaft E. On N is keyeda 
wheel P, which through a varia- 
ble train drives K at a fixed 
proportionate speed to the 
headstock spindle, and is there- 
fore available for plain backing 
off. For spiral relieving the 
lead screw has to be employed 
also to give the slide the correct 
rate of travel. Looking at the en- 
graving, Fig. 17, it will be noticed 
that the lead screw carries at its 
right-hand end a spur wheel. 
This wheel through another 
variable train drives the worm 
on the bevel wheel O of the dif- 
ferential gear. The resultis that 
P revolves faster or slower, ac- 
cording to which way O is re- 
volving and its speed of rotation, 
and P transmits its motion through its own train as 
before to the cam shaft. But as the lead screw now 
shares the control the desired effect is produced. For 
copying work a special slide is used instead of that 
shown, the copy being fastened to the back of the lathe 
bed. It may be observed that a split nut is used for the 
lead screw. 





Another useful machine shown by Herr Reinecker was a 
twist drill milling machine, which cut the two channels 
simultaneously. It consists of a T-shaped bed. On the 
longer limb slides a carriage with the stock, and provided 





























Fig. 19-PLAN OF SADDLE AND SLIDE REST 


with requisite gearing for revolving it. On each branch 
of the cross-piece of the T is mounted a poppet head 
with a three-step cone, which through a short train of 
gearing drives a milling cutter, which can be inclined to 


any desired angle. Of course the two cutters are inclined 
by equal amounts, but in opposite direction, as they cut 
on points diametrically opposed on the stock. It is 
claimed that by cutting both channels at once in this 
way strains are not produced in the drill as they are when 


— ———— 


machines, and if space permitted, it would be interesting 
to illustrate several of them, and to contrast them with 
American and British practice. This it is impossible to 
do, and we must content ourselves by saying that in 
this as in other branches his work has reached the highest 
standard in machine tool construction, both in design 
and workmanship. 


LUDWIG LOEWE AND CO., BERLIN. 


It will be interesting to compare a backing-off lathe made 
by Ludwig Loewe and Co., of Berlin, with this the similar 
machine of Herr Reinecker’s. Ludwig Loewe and Co. did 
not exhibit at Paris, but we have had an opportunity of 
examining this lathe in the company’s show room in 
London and of seeing it at work there and in Berlin. 
An engraving of it appears on the next page. It 
resembles very closely an ordinary cabinet lathe, and 
can, indeed, be used for ordi lathe work. It hasa 
lead. screw and feed shaft, a complete set of change 
wheels, and a taper attachment which can be used in 
conjunction with the relieving gear or not as desired. 
The spindle is of steel, and has hardened and ground 
journals running in bronze bearings ground to fit, and 
provided with means for taking up wear. This bearing 
consists of a bronze bush tapered externally, but with a 
an hole, and with four longitudinally exterior slots 

iametrically opposite each other, one of which entirely 
severs the metal. A screwed ring or nut*fits each end of 
this bush, and provides means of adjusting the internal 
diameter of the bush by driving it further into its conical 
seat in the casting of the headstock. This method, of 
course, is not peculiar to Ludwig Loewe and Co.’s tools. 
It is largely used by other firms, and is found satisfac- 
tory. The belt feed, driven from an independent strap 
from the countershaft, gives six changes of feed, and is 
reversed by the usual gear in the apron. The headstock 
has a large ratio back gear, and is so arranged that the 
screw cutting can be done with the small cone geer, thus 
increasing the feed proportionately with the beck gear, 
and making it possible to cut a very steep pitch. The 
manner of effecting this is as follows:—On the back end 
of the lathe spindle is fitted a pinion, inside the horns of 
the casting, and touching the back gear pinion on the 
cone pulley. Both pinions are covered by a guard, seen 
in the engraving. Immediately beneath them are two 
idler wheels loose on a fixed pin and gearing with them. 
Beneath these, again, the spindle of the screw-cutting 
pinion enters the headstock, and has a small wheel gear- 
ing with the idlers free to slide onit. The small lever 
shown in the engraving slides this wheel so that it re- 
ceives motion either from the spindle of the lathe direct, 
which, of course, is revolving slowly when the lathe is in 
back gear, or from the cone pulley, which is travelling at 
a much higher speed. The actual ratio in the lathe under 
notice is 12 to 1. That is to say, if, with the lever in one 
position, twelve threads per inch were being cut, with 
it in the other position there would be only one 
thread per inch. This device is fitted to nearly all lathes 
made by this company. A very similar arrangement is 
shown in Figs. 12 and 18. The slide rest is a special 
design made extra stiff. It has screw adjustment by the 
hand wheel at its side for bringing the backing-off tool 
exactly to position. The hand wheel for traverse is ve 
large. A simple device is attached to this slide, as to all 
those made by this firm, to facilitate screw cutting, and 
to do away with the wet thumb and lump of chalk of pre- 
historic origin. It consists simply of a small steel rod, 
screwed for about half its length, and fitting into a hole in 
the cross slide, where it can be clamped by a screw when 
in use. On the screwed part are two knurled nuts, one on 
each side of a fixed projection on the apron. To use this 
simple apparatus the two nuts are screwed up to within 
a short distance of the projection on each side. The 
outside nut is then adjusted till, when the traverse slide 





drills are made in an ordinary universal milling machine. 





is as far forward as the nut will let it go, the tool is just 
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Fig. 18—BACKING-OFF LATHE—LONGITUDINAL SECTION—REINECKER 


These machines are also employed for backing off the 
flank of the spiral, which is coming daily to be considered 
essential to good and economical work. This is 
rather a toolmaker’s than a general engineer’s machine, 
for we imagine that few of the latter could find sufficient 
occupation for it to make it pay. 

Herr Reinecker makes a very great variety of milling 


cutting. A cut is then taken, and whenVit has gone far 
enough, the hand wheel is turned by ey. oes the slide is 
checked in its backward course by the second nut. The 
first nut is then given a turn backwards, and the tool 
takes a fresh cut, and so on. The device is very simple, 
works well, and would be quite worth fitting to many old 
lathes not provided with any gear for the same purpose. 
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to be observed that for a great variety of cutters the action 
of relieving the tops has also the effect of relieving the 
sides. This is evidently the case with all cutters which 
have non-parallel sides. Take, for example, the cases 
below, which show the cutting faces full, and back faces 
| dotted, the backing off being produced in each case by a 
suitably formed tool. 

The teeth in this, as in all lathes made by Ludwig, 
Loewe and Co., are cut from the solid, and the general 


In Herr Reinecker’s machine a differential gear and 
worm wheel are employed for giving the correct speed of | 
rotation to the back shaft. In the Loewe machine the 
same end has been attained by a very elegant mechanism, | 
of which a description must be deferred till a future 
occasion. 

The cam gear for giving the reciprocation to the tool is 
also different, and, we think, superior to that of Herr | 
Reinecker. The cam spindle enters the saddle from 





Fig. 20—GEAR CUTTING MACHINE—MAISON COLMANT 


behind, and is revolved by a pair of bevel pinions on the ; workmanship throughout is of a very high standard. A 
back shaft driven by the control gear. On this spindle | few dimensions may be acceptable. The height of the 
is keyed the cam, which is of the face type, and re- | centres is 9in., giving a swing of 6jin. diameter over the 
sembles a one-way clutch. The other member of the | carriage. The greatest distance between the centres is 
clutch is fixed to the cross slide, and the cam spindle 3ljin. The spindle can be given eighteen different speeds, 
passes freely through it. A pair of springs keeps the | 
cross slide always pushed back against two rubber 
stops. As the cam shaft revolves, the inclined teeth of 
the revolving part of the cam rise on the inclined 
teeth of the fixed part, driving the latter forward, 
and with it the cross slide, so producing the cut. | 
At the instant the teeth disengage, the cross slide is | 
pulled back instantly against the rubber washers, which 
reduce shock, and the tool clears the work. This gear 
does not interfere in any way with the use of the cross 
slide for ordinary use when desired. 


It may perhaps be worth remarking that as the 
control gear is only needed when backing off worm 
hobs and spiral cutter, provision is made for clamping 
the saddle securely to the bed for plain backing off; the 
control gear is then, of course, out of action, as it is only 
effective when the saddle moves. This lathe is not fitted 
for side relieving, like Herr Reinecker’s machine, but it is | 





and cutters, having from three to twenty-six teeth, can be 
backed off, the revolutions per minute for this purpose 
being twenty-four. 

A much smaller and simpler machine, working on the 
same lines, but for straight backing off, is also made by 
this company. 





MAISON COLMANT, PARIS. 


Although the Monneret gear cutter, to be described 
later, took the place of honour on the stand of the Maison 
Colmant in right of its novelty and importance, many 
others of the tools exhibited were well worth inspection. 

Amongst these a large gear cutter for straight or 
helical teeth attracted our attention—Fig. 20. It consists 
of a solid box bed, L shaped in plan. On the longer 
limb is mounted a slide carrying a large dividing 
wheel and a mandril for the blank. On the shorter mem- 
ber is fitted in a very stiff and strong head a milling 
cutter. The cutter is carried on a spindle the bearings 
of which touch it on either side. It can be swung 
round to any angle up to 90 deg. for cutting helical and 
worm gearing. It travels and disengages automatically 
for the cut, but has to be returned byhand. The spindle 
is driven by helical gearing, and can be given eight 
different speeds between 20and 125 revolutions per minute. 
It is of hardened steel carefully adjusted in its bearings, 
The spindle for the blank can be fitted with various 
forms of chucks, and its outer end if desired is supported 
by an outboard bearing on the top of a pedestal 














Fig. 2'—-HORIZONTAL MILLING MACHINE 


clamped to a base with 4 slots. It has a sleeve 
which can be slid backwards and forwards by a rack, 
so that the whole pedestal need not be moved when 
it is desired to mount a new blank. The machine 
is supplied with a universal dividing attachment, 
which can be replaced by a notched indexing plate if 
many wheels of the same size are to be cut. The 
division is effected by a worm wheel of large diameter 
having 360 teeth. An index wheel on the worm has 
1000 divisions, so that one division corresponds to 357595 
of a revolution of the blank. The worm is turned by 
hand after each tooth is cut. The machine is in no way 
automatic. For cutting helical and worm gear a second 
worm wheel is mounted on the spindle and driven by a 
suitable train of gearing. This fine machine cuts wheels 
up to 6ft. 6in. diameter. The total travel of the milling 
head is 24in., the maximum diameter of the cutter is 














Fig. 22—UNIVERSAL MILLING MACHINE 


7}in.; its speed of advances can be given: fourteen varia- 
tions. The slowest 0:13 mm., the highest 4°82 mm. per 
revolution. The driving cone has only two diameters, the 
larger 14in., the other 8°4in., and the width 43in. 

A very simple bevel wheel shaper is also made by the 
Maison Colmant, but was not exhibited. A short 
description of it may, however, be useful to those 
who are interested in this class of machinery. It is 
made in two sizes. It consists of a rectangular base 
of box section on the side of which, not the top, 
all the gearing is mounted. This gearing comprises :— 
A cutter slide carrying an adjustable tool box, and 
is given a horizontal reciprocating motion by connecting- 
rod and variable crank; a quadrant free to swing 
about a pivot under the centre of |the slide; a 





spindle mounted on the quadrant, the axis of which 
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passes through the axis of the quadrant at_right angles ; 
a worm and worm wheel mounted on this ‘spindle, and 
a plate and vernier connected with the worm for divid- 
ing the wheel ; a projection from the side of the spindle 
carrying a template, which is caused to bear against a 
fixed point by a cord and weight. In operation the 
blank is fixed on the end of the spindle, and brought 
into such a position that the apex of the generating cone 
coincides with the axis of the quadrant, and the quadrant 
is adjusted till the upper face of the blank is horizontal. 
The tool is then set to work, and at the same time a pawl 
and ratchet drive a worm which causes the quadrant to 
move, raising the blank towards the tool. Whilst this is 
taking place the blank is given a partial revolution 
corresponding with the shape of the template. This is 
produced by the template being attached to an arm fixed 
to the bearing of the spindle, and held in a fixed relative 
position to the spindle itself by the dividing worm 
wheel. The machine is in no sense automatic, but it is 
very simple, and not likely to get out of order. 

The milling machine also was represented by a number 
of interesting examples in the exhibit of the Maison 
Colmant. One of the finest is shown in Fig. 21. Itis a 
horizontal machine of Series M, and is noteworthy on 
account of the stiffness of the design. This has been 
secured in a large measure by providing very wide bases 
to the carriages and broad flat wearing surfaces. The 
great solidity of the table may also be noticed. The 
countershaft forms part of the machine. It is not 
visible in the engraving. In the larger sizes there is a 
two-step cone, in the smaller size only one diameter. 
The table has a transverse motion operated by hand, and 
a longitudinal self-acting, or hand travel, with adjustable 
automatic knock-out. During work the table is rigidly 
bolted tothe base. The tool carriage is counterbalanced, 
and is raised or lowered by a screw and hand wheel either 
from the front or side. A scale and vernier are provided 
for accurate adjustment. The spindle is of steel corrected 
after tempering, and runs in hard bronze adjustable 
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bearings. The extremity of the spindle is carried in a 
spectacle piece’carried in a vertical column, which can be 
moved laterally to bring it as close to the work as possible. 
An intermediate support pendant from a stout tubular 
arm steadies the spindle close to the cufting tool. For 
certain classes of work the tool carriage is given an 
automatic vertical travel, and is fitted with disengaging 
gear.Helical gearing is employed throughout for the 
drive. 

In the engraving an apparatus for vertical milling is 
shown, mounted on the spindle. It consists simply of a 
pair of bevel gears giving a secondary spindle rotation in 
a plane at_:ight angles to the first. It can be swung 
round to any angle in one plane. The largest machine of 
this type has a longitudinal travel of nearly 5ft., trans- 
verse travel 16in., and vertical travel 22in. The table 
measures about 72in. by 16in., and the spindle has six 
speeds between 12 and 130 turns per minute, with a feed 
between ‘15 and 1°3 mm. per revolution of the cutter. 

A milling machine of the universal type was also 
shown. The principal casting of this machine is practi- 
cally the same as for that just described, but the tool 
carriage and the longitudinal slide are quite different. 
Fig. 22 shows these features, and the universal too 
holder, which having two motions at right angles, permits 
of the tool being placed at any angle in any plane. 
Graduated scales show the angles in two directions. 
The universal dividing head pivots from ten degrees below 
the horizontal to a vertical position, and its spindle has 
a rate of revolution proportional to the rate of travel of 
the table. Four plates give the usual divisions. There 
is a back centre which is fully explained by the 
illustration. A stay for supporting the end of the 
milling spindle can be attached to the tool holder 
when desired. The movements in this. machine are 
the same as for that last described, and helical gearing is 
also used. It may be noted that the plate on the spindle 
of the universal head has twenty-four notches round its 
circumference, which affords a ready means of obtaining 





the usual division, which are multiples of 24. The 
spindle is revolved by a worm wheel, the worm of which 
is made slightly conical, and is capable of adjustment 
longitudinally so that wear may be taken up. It works 
in an oil bath. By pulling a button, the shank of which 
has three notches, the spindle can be reversed or stopped. 
This permanent arrangement has the advantage of 
obviating a change in the gearing when helices are to be 
machined, or when it is desired to return to straight-line 
work after twist work has been performed. The illustra- 
tions of this type of machine will be sufficient to show that 
the design is excellent, and we need only add that the work- 
manship leaves nothing to be desired. It is interesting, 
perhaps, to note how very dissimilar it is to the usual 
pattern of universal milling machines, in which the table 
is given a vertical movement and the height of the 
spindle is fixed. The example before us seems the more 
rigid design in many respects. The longitudinal travel in 
the three sizes of this machine which are made, is 60in., 
42in., and 31}in., approximately. We have not entered in 
detail into the uses of the universal head and tool-holder, 
as they are well known to most of our readers. 

A totally different type of universal milling machine 
is also made by the Maison Colmant, but was not ex- 
hibited. A word or two about it may be, nevertheless, 
acceptable. It consists of two horizontal beds at right 
angles toeach other. On one of them a long table slides, 
on the other the tool carriage. On the latter the tool 
spindle can be adjusted vertically. The longitudinal 
travel of the table is 8ft. 8in. in the larger machine 
of the two sizes made, the transverse movement 
of the head 18in., and the rise and fall of the tool 
12in. Two different tool heads can be employed, 
one for horizontal the other for vertical and oblique 
milling. For helix cutting the work is revolved 
by gearing operated by one pinion in a train moving 

ong @ fixed rack as the table travels. _These machines 
are designed for horizontal and vertical milling and 
drilling, for machining straight conical and helical milling 
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cutters, for milling twist drills, taps, reamers, &c., for 
cutting helical or straight gear wheels. in a modifica- 
tion of the form the tool carriage is also capable of rotation 
about a vertical axis, so that milling at various angles to 
the horizontal can be done, of course in conjunction with 
a vertical feed. 
A pair of simple profiling machines was also shown. In 
these an arm is pivoted at one end on the axis of several 
ulleys; at the other it carries a milling spindle driven 
i a strap from the Pulleys, and suppo by an arm. 
A compound, or a circular table, is provided for the 
work and the template, which is bolted toit. A roller on 
the arm, immediately under the milling spindle, bears on 
the edge of the copy and causes the cutter to rise and fall 
as the table travels. 
Several lathes were also shown by this firm. They 
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were all, if we may so put it, of the English type—flat 
shears, ordinary back gears, and so on—except that an 
apron, approaching the American pattern, was used, and 
that the ‘‘ back ’’ shaft was in front. 

A remarkable bevel wheel cutter was also shown on 
this stand. It is the invention of M. Monneret, the 
managing director of la Maison Colmant. The peculiar 
feature about the machine is that it produces a slightly 
helical tooth. This it effects by causing the blank to 
rotate at the same time that the tool is making a cutting 
stroke. This involves the disadvantage of dissimilar 
wheels—it is evident that only a right and left hand can 
gear together—but secures the general advantazjes of 
helical gear, on which, judging by its extended use in 
their machine tools, French makers set great value. A 
general view of the machine is given on page ix., and 
it will be gathered from this engraving and the 
drawings opposite, that it is somewhat complicated. 
It consists of a heavy, nearly semicircular base, sup- 





porting a table pivoted at the centre, and capable of 
rotation through a considerable angle. Upon this 
table is mounted the arbor which carries the blank. 
To an extension of this base is bolted a poppet head 
fitted with_a spindle and a five-step pulley fixed per- 
manently in back gear, reducing the speed to one- 
fourth. A countershaft is mounted below in the base, and 
drives with a short vertical belt. Forged on the end of the 
main spindle is a slotted disc, in which slides an adjust- 
able crank pin, which by the aid of a connecting-rod 
gives a reciprocating motion to a long slide. On the end 
of this slide is mounted the tool box, composed of four 
separate movable parts, by the combination of which the 
exact position of the cutting tool is secured. The tool 
holder proper swivels round a spindJe terminating in a 
grooved pulley ;- a cord fixed at two points, not on the 
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Fig 23—MONNERET BEVEL GEAR CUTTER 


slide, passes round this pulley. The pulley is friction 
tight on the spindle, and as it is turned to the right or 
the left in travelling along the cord, presses the tool box 
against one of two stops—one for the cutting, the other 
for the return stroke. The cutting tool is angular in 
cross section, and may be of any kind, preferably of the 
well-known circular type. A flat-sided tool will cut a true 
involute tooth, because a rack or a crown wheel, equiva- 
lent to a circular rack, has a flat-sided tooth, and such a 
rack could be used to generate a conjugate bevel wheel 
which would have true involute teeth. The same prin- 
ciple has been employed for producing the cutters used in 
the Fellows gear shaper, and was described in Tuer 
EnGInerr of August 31st. 

Premising, then, that we have a flat-sided tool moving 
in a straight line, we need a combination of three simul- 
taneous motions to produce a helical bevel wheel :—(1) 
the cutting stroke of the tool; (2) the rotation of the 


the feed—in such a manner as will cause the tooth pro- 
duced to be wider at the base than at the summit, and 
will give it the correct conformation. Let us consider the 
three elements in their order. No. 1 is practically dis- 
posed of already. It is too simple to call for further 
explanation. It is merely the reciprocation of the slide 
and tool box. No. 2, the rotation of the blank, is a more 
complex affair. The driving cone, through a reversing 
gear c section, drives a variable train of wheels, 
which transmits a definite motion to a longitudinal 
shaft. The ratio of the train is varied according to the 
number of teeth to be cut in the blank. This shaft, 
through a train of bevel gearing which can be traced in the 
sectional elevation and plan—Fig. 22—drives a shaft H H, 
on which is a long worm g, driven by a feather—see plan. 








blank; (8) a motion of the blank towards the tool, viz., 


It gears with 4 wheel of sixty-four teeth immediately 
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above it, and feathered to the —_ for the blank. 
The pinion F, is free on the shaft H H, but can be keyed 
to it by the device h,, when desired. It will be seen that 
by varying the train of wheels already mentioned, the 
number of strokes of the tool for one revolution of the 
blank can be arranged. (8) The formation of the tooth. 
On the blank spindle is keyed a toothed wheel y, 
meshing with another of the same diameter, which 
drives a disc and pin working a ratchet plate. This 
whole arrangement is seen very plainly in the general 
view. The ratchet wheel is- marked 4, in the plan. It 
drives two things. First, thelong screw g g, of which the 
nut moves the long worm g to right or left, causing it to 
act like a rack, turning the worm wheel and blank spindle 
and giving the blank the required motion of rotation; 
and, secondly, it drives through a series of bevel wheels 
mm a screw p, which is always parallel to H H—see the 
cross section—-right under the centre of the machine. A 
nut on this screw is fixed to a slide capable of movement 
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on the axis of the machine, and mounted in a second slide 
at right angles to the 
first. P 
The arrangement 
diagrammaticaliy is c 
thus. Now, if we | 
imagine the screw kA 
P P turned in the di- 
rection of the arrow, 
it is clear that the nut a 
A will move along the < 
slide B in the direc- pl J 
tion of the horizontal 
arrow and the slide B 
along the slide C in P 
the direction of the 
vertical arrow, and the 
amount of movement of the latter will be proportional to 
the angle of the screw. Now beneath the slide B is fixed 
arvack K K in the diagram, and clearly shown in the cross 
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Fig. 24@—MONNERET BEVEL GEAR CUTTER 


section—Fig. 24. This rack gears with one of a train of 
wheels, of which the last member meshes with teeth on the 
back of the tool slide. It must be borne in mind that all the 
gear described under this heading, No. 3, acts only once in 
a revolution of the blank. The result of the movement 
of the tool slide will be best understood from another 
diagram. Letus for the 
moment suppose that a 
plain involute gear is 
being cut, and that a 
cutter B moves to and 
from the reader. It is 
evident that it acts pre- 
cisely like one tooth of a 
rack, and if the blank A 
is revolved at the correct 
speed whilst the cutter 
is descending in direction 
of the arrow, true invo- 
lute teeth will be cutin 
it. Thisis precisely what is done by the machine, the blank 
being given a small part of a rotation by the longitudinal 
movement of the worm, at the same time that the tool is 
made to descend in the right proportion. 

The mathematical .questions involved by this very 
elegant method are exceedingly simple, but it is hardly 
worth while entering into them. The machine itself is 
complicated—far more so than the English machine we 
described not long since—and it is doubtful whether the 
advantages of helical gear are sufficient to balance the 
extra expenditure on the purchase and upkeep of a 
costly tool, but in any case the inventor is to be congratu- 
lated on the ingenious design, and the manufacturers on 
the excellence with which it has been carried out. It is 
probable that such a machine will meet with far more 
favour in France than in this country, and it is noticeable, 
as we have already said, that the use of helical gears in 
machine tools is already largely in evidence in French 
tools. In conclusion, we wish to express our thanks to 
M. Monneret for the courtesy he has shown in aiding us 
in the preparation of this description of his clever 
machine. 

We have not gone into the question of the adjustment 
of the machine for working. Ample provision is made 
for this purpose. The chief points to be considered are 
the setting of the point of the imaginary generating cone 
of the blank at the geometric centre of the machine. 
For this purpose a little pillar, fitting into the steel bushed 
taper hole in the top of the vertical spindle, is provided. 
A rule is pivoted at right angles to it, and the side of the 
rule is made to touch the inclined face of the blank truly, 
the latter being moved in and out until this is secured, 
when the slide is clamped in position. The radial move- 
ment of the carriage is also made easy by a graduated 
ring, the adjustment being made by a worm wheel in a 
circular rack-cut fixed to the base. When adjusted this 
is also firmly clamped, so that no motion of the blank 
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except rotation can take place. It should be remarked 
that all the faces on one side of the teeth are finished 
first, and then, by altering the direction of the machine, 
all the other faces, the right space between the teeth 
being arrived at by adjustment of the blank. 


SCULFORT ET FOCKEDEY, MAUBEUGE. 


A stand at the Exhibition which shared the honours 
with the Usines Bouhey of being the most striking in the 
French Section was that of Sculfort and Fockedey, of 
Maubeuge. Most of the tools shown were large. The 
two which we have selected for illustration were the most 
remarkable on this account. Unfortunately we have 
been obliged to prepare engravings from photographs 
taken in the Exhibition and under the awkward condi- 
tion there presented, and they scarcely do justice to these 
fine tools. 

The exhibit comprised a planing machine, with par- 
ticularly rapid return motion. It planes a length of 
9ft. 9in. by over 4ft. wide 
and 8ft. 8in. deep. The tool 
slide has a vertical motion 
of some 14in. The table is 
driven by a cut steel rack. 
There are two strong tool 
boxes, with self-acting mo- 
tions, and gear for raising the 
cross slide rapidly with- 
out special overhead gear. 
Straight belts are used for 
both the cutting and return 
stroke. 

A universal planing ma- 
chine which is illustrated on 
the next page, presents, it 
will be seen, some peculiari- 
ties. On account of the limi- 
ted space the bed was cut 
very short for the purposes 
of exhibition, and is so shown 
in our engraving. It has a 
forged steel octagonal tool 
bar, which can be given a 
longitudinal motion for cut- 
ting into holes and recesses. 
Motions for planing longi- 
tudinally and vertically are 
also obtainable, and provi- 
sion is made for changing 
from any one motion to any 
otherrapidly. There is only 
the one drive for these three 
independent actions, and a 
pretty device is used for 
regulating the stroke in each 
case. Its action will be 

athered from the annexed 
iagram. Here A is a fixed 
pin, and B a pin projecting 
from the edge of a ring, which can be rotated by a 
worm and hand wheel. Between A and B isa lever 
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C fitted on a sleeve keyed to a part of the mechanism, | ap to 84in. diameter. 








Fig. 25—SLOTTING MACHINE—SCULFORT ET FOCKEDEY 


When it presses against either the pin A or B it changes 
its position on its shaft and causes the stroke to 
reverse. The stroke is therefore proportional to the 
distance between A and B, and this is readily adjustable. 
The longitudinal and transverse motions are actuated b 

screws, the cross travel of the bar, which can be incline 

to a considerable angle up and down, by astrong rack and 
pinion. The bar and its carriage are counterbalanced. 
All the motions have a quick return. The maximum 
travel along the bed is 9ft. 9in., the stroke of the bar 
6ft. 6in., and the vertical rise 4ft. 6in. The total weight 
of the machine, independent of the base, with 4 slots, is 
16,000 kilos., or approaching 16 tons. The slotted base 





is provided to suit requirements. The machine has been 
designed to attack heavy parts, which cannot very wel 
be a ner on existing tools, suitable for the class of work. 
Two tool boxes are supplied. They can be fitted in 
various positions on the head to suit different conditions 
of work. One tool box is shown on a block resting on the 
base-plate. From the above short description it will be 
seen that both in its general design and the care which has 
been exercised in the details, that this is a very remark- 
able and excellent tool. All the motions are controlled 
from the table at the end. Electric driving was adopted 
perforce at the Exhibition. 

Two shaping machines were shown, one with a 8lin., 
the other with a 16in. stroke. The larger is driven by a 
rack, the smaller by a connecting-rod. In both the 
length of the stroke can be regulated whilst the tool is 
at work; and the heavier machine has two tables with 
power movements, and practically universal adjustment 
of the head. As in all the machines on this stand, the 
convenience of operation has been carefully considered. 

Four drilling machines were shown. The largest will 
drill holes up to about 43in. diameter. It has a radial 
swing of about 7ft. 6in., and the vertical rise and fall of 
the arm is 82in. The drill head can be swung to various 
angles. The weight of the arm and the thrust of the 
spindle is taken on ball bearings. It has full self-acting 
and reversing motions, and the operating levers are 
placed in convenient positions. Another radial drilling 
machine shown was similar in design, though not of the 
‘universal’ type, and a good deal smaller in size. 

A fixed drilling machine for holes up to 2in. diameter 
was also shown, and a multiple drilling machine with 
six spindles. All the machines have ball thrusts on the 
spindles. 

A slotting machine of very large size was shown. It 
is illustrated by Fig. 
25. “he stroke is 
given by a rack and 
pinion driven by a 
steel worm and bronze 
worm wheel, working 
in an oil bath. It has 
quick return motion. 
The guides for the 


slotting head have a 
vertic adjustment. 
The head itself is 


counterbalanced. The 
table, the construction 
cf which is clearly 
shown by the engrav- 
ing, has self-acting in- 
termittent feeds in all 
directions, and also 
rapid continuous mo- 
tion when desired, the 
change being made 
instantaneously. We 
had the pleasure of 
seeing this machine in 
action, and though it 
was not cutting, were 
impressed with its 
smoothness in running 
and the facility with 
which it could be 
operated. The prin- 
cipal dimensions are: 
— Maximum stroke, 
nearly 5ft. Distance 
from the tool to the 
column, 4ft. 8in.; 
greatest height under 
the tool box, 8ft. 3in.; 
diameter of the circu- 
lar table, 5ft.; longi- 
tudinal travel of the 
table, 5ft.; transverse 
travel of the table, 4ft.; 
and the total weight of 
the machine is nearly 
tons. 

Several boring and 
milling machines were 
also shown by Sculfort 
and Fockedey. The 
largest was a boring 
machine for cylinders 
Ball bearings are largely used, 


and rotating as any one of the strokes takes place.|as in the other machines by this firm, to take thrust. 
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Two other machines were of the vertical type, and | 
another a universal type milling machine, with a| 
table having a longitudinal travel of 32in. Three lathes | 
were also shown. One a very large machine, with 4in. | 
centres, triple back-geared, and having twenty-one different | 
speeds of rotation. The face plate is driven by gearing 
cut in its periphery. It has two independent compound | 
slide rests, and is fitted for screw cutting or surfacing. 
The back centre can be moved for taper turning. The lathe | 
is fully self-acting. The maximum distance between the 
centres is 10 metres, say, 32ft. 6in. The others were a 
10in. gap lathe, and an Sin. turret lathe, both of good 
design, but with characteristic American features, particu- | 
larly noticeable in the inverted vees on the shears, which 
are not, we gathered from conversation with several 
makers, highly esteemed in France, the flat form being 
preferred. 


FORGES ET FONDERIES DE HAUTMONT. 


A wheel lathe, which is claimed to be of novel design, | 
has been constructed recently by the “‘ Forges et Fonderies | 
de Hautmont,” and is described in La Revue Technique. | 
It consists of the usual base with 4 slots, on which are 
mounted four pedestals, each provided with a slide rest. 
From the centre of the base rise two annular cheeks of | 
cast iron, separated by distance pieces, and held together | 
rigidly by bolts. These two cheeks carry between them 
eight rollers with inclined faces mounted in adjustable | 
bearings. A ring with teeth cut on the outside of it is | 
guided by these rollers, and two bronze rings at its edges, 
and is driven by a pinion on the driving shaft, on which 
a five-step cone is mounted. The wheel to be turned is 
mounted inside this ring by suitable screws and clamps 
bearing against its periphery, and is attached by two 
slide rests at each side. It is thought that economy will 
be realised by the greater speed at which work can be 
effected, and because the double chucking of the wheel, 
necessary when an ordinary face-plate lathe is employed, 
will be avoided. It remains to be seen, but we imagine 
that difficulties will be experienced in getting the machine 
to run steadily, and in the centering of the piece to be 
turned. For railway work it would appear to have few 
if any advantages over the double wheel lathe. Another 
application, which seems more likely to be profitable, is 
for turning parts of large castings and forgings which it is 
difficult or impracticable to chuck. In this case the | 
tools are held in suitable rests inside the ring, and | 
rotate round the work, the latter being held on a 
table bolted to the base. A machine very similar in 
design has been in existence for years for turning crank 
pins. 





[ 





TAPER SCREWING ATTACHMENT. Raising the lever returns the tool to the exact position 
| it left, or, if a slight motion has been given to the tool 

A useful attachment to their ordinary chasing saddle | slide by a fractional rotation of the hand wheel on the cross 
has been recently brought out by Alfred Herbert, Limited, | screw, starts a new cut. Thus the chalking and adjust- 
Coventry. It is designed to facilitate taper turning and| ment required in an old-fashioned lathe are entirely 





| screwing, without interfering with the quick withdrawing | obviated, and the work is better done with a less expendi- 














Fig. 26—CAPSTAN LATHE WITH TAPER SCREWING ATTACHMENT 


motion which is a feature of their ordinary chasing saddle. 
A drawing of a saddle thus fitted is given on the next 
page, and a No. 5 capstan lathe provided with it is the | 
subject of Figs. 26 and 27. 

By means of this quick withdrawing motion the tool is 
drawn back from the work and the nut from the lead 
screw simultaneously by the depression of a single lever. 


ture of time and skill. The mechanism employed to 
| effect this object is very simple. 

Looking at the drawing on page xiii, it will be seen that on 
the cross feed screw is a long nut A with a collar at each 
end. This nut is fitted in a hole in a lug on the lower 
side of the cross slide. The lug being shorter than the 
distance between the collars, the nut is allowed a certain 
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SADDLE WITH TAPER-SCREWING ATTACHMENT 


N° of Thds § R.Hand 


Side Elevation 


amount of longitudinal play. Through a second hole in 
the lug is another bush B screwed to a rapid pitch on the 
outside, and coupled to A by a flange shown. Through 
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plan—keyed on the quick withdraw lever spindle. On 
an extension of this pin is cut a worm which gears with 
inclined teeth cut on the top of the slide carrying the 
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Fig. 27—-LATHE WITH TAPER SCREWING ATTACHMENT—PLAN VIEW 


it passes a spindle with a featherway, by which it can be | lead screw nut. 
A pinion C—elevation and plan—is keyed to | marked, moves horizontally, not vertically. By depress- 


rotated. 


the end of this spindle, and meshes with a pinion D—| ing the lever a double effect is produced. 


This nut, it should perhaps be re- 





The worm 


withdraws the lead nut, and the screwed bush 
B draws the tool slide back, .the lug sliding on 
A till it is arrested by the collar. Now the 
ordinary taper turning attachment also moves the 
tool slide for the purpose of obtaining the taper, and, it is 
evident, would conflict with this quick withdrawing motion 
if taper chasing were attempted. But in the device 
described it is manifest that the quick withdrawing gear 
is independent of the cross feed 

being held rigidly by the screwed bush and the flange on 
it. Taper turning can therefore be readily effected by 
moving the cross feed screw endways, of course without 
rotating it. The manner of doing this is shown in the 
illustrations. The taper turning attachment consists of 
a V slide, which can be inclined to any angle, and is 
clamped to an adjustable bracket bolted to the back of 
the lathe. It is very clearly shown in Fig. 25. 
Upon this V there slides a block E—plan—guided 
between the faces of a bracket bolted to the saddle—see 
elevation. Now the cross feed screw takes its bearing in 
a long bush, fitted in the back of the saddle; it has no 
longitudinal play in this bush, but the bush can slide 
freely through the saddle except when clamped by the 
nut F. The bush is continued beyond the stirrup by a 
stalk passing through the block E, to which it can 
be clamped when desired. When fast here and free 
at F, the slide turns a taper parallel to the vee slide. 
When, on the other hand, it is free at E and clamped at 
F, the slide is arranged for parallel turning. In either 
case it is evident that the withdrawing motion can be 
used, and thus- taper screwing can be done as readily as 
parallel screw cutting. It may also be noticed that, on 
account of the ease with which the change from parallel 
to taper turning can be made, it is profitable to do both 
at one chucking. : 


~~ 


screw, the tool slide . 
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‘The weight of the lathe is 30 tons. 


i RS <i et A 
It is interesting to remark that it is in work of this class, 


f this fine machine. 


| 0 


a | 


In passing, it 
one through 


the reversing oy eration is d 


euePPits She samme, independentiy of the other, 


eps a ee a a a 
The pinion R gives motion to two sets | will be noticed that 


<_ ae ao oe 


tinion RK solid with it. 


eae Ee OF whe main spindie is seen the gear J, which | 
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CRANK SHAFT LATHE, HEADSTOCK AND GEARING 






represented by the excellent example before us, that 
this country has at present nothing to fear from con- 
tinental or American rivalry. In the design of machines 


FOUR-SPINDLE SEMI-AUTOMATIC LATHE. 


Amongst the machines at the Stanley Show, the 


of the largest type Great Britain cannot be excelled, | multiple spindle semi-automatic screw machine exhibited 



































by C. W. Burton, Griffiths, and 
Co., of Ludgate-square, is of 
exceptional interest. It is a ma- 
chine of continental origin, but 
the influence of American design 
is very pronounced. It is illus- 
trated by Fig. 29, and a general 
view on the next page, which 
so far explains it to those who 
are acquainted with automatic 
screw machines that little need 
be said about it. It has 
four spindles operating at one 
time, and is estimated to have 
an output from three to four 
times that of a single spindle 
machine. Itis semi-automatic, 
and requires the sole attention 
of the operator. It isin this 
respect like the capstan lathe, 
and as the capstan lathe is 
more rapid in production than 
a full automatic, so this ma- 
chine makes up for the call 
on a workman’s time by a 
proportionately greater output. 
What the advocates of the ‘‘ one-man-one- 
machine” principle will have to say about 
it remains to be seen. Virtually it is four 
machines in one. The four bars of stock 
supported in a suitable ring bearing pass 
through four ordinary wire feeds, of which 
one only is in position for action at a time. 
The feed of the stock is effected by hand. 
Four tools are fixed in a vertical head slidin 
on a broad flat shear, and are worked forwar 
by a large cross lever. The four tools oper- 
ate on the four bars simultaneously, and at 
the same time two side tools, one above and 
one on across slide, can be employed. The 
former can be used for chasing when desired. 
ae Normally, screw cutting is effected by dies 
ina special holder. The spindle head ro- 
tates automatically, or it can be revolved by 
hand when desired. The machine is made 
, in two sizes, of the following dimensions. 


Size. foe 1 “= 2. 
F renee in. to 2in. to 
“ Diameter of hole in spindle { Lyin. ... 2y4in. 
s 99 through 
wire feed for steel... ... lin, ... Dn 
Diameter of hole through 
wire feedforbrass... ... Ijin. ... 2in. 
Diameter of spindle... ... 2mm. ... 3gin. 
Largest diameter that ca 
be chucked’ ... ... ... in. ... 4fin. 
Diameter of holes in turret lin. ... 2/gin. 
Diameter of cone... ... { ony by =~ 


The small slide on the top has automatic 
travel and traverse independently or 





and there are comparatively few American or continental re i ; 
works which make tools of this class that can equal ours. ! sideways till it reaches the stop. The upper circular 





combined; that is to say, the tool can 
be arranged to cut downwards to a given 
depth where it stops automatically and starts cutting 





------- 28" cantre...... 






piece seen on the side of the head is a dial showing 
the number of pieces machined, and the screw in the 
middle of the head is a brake to check the rotary motion 
of the spindle drum. 

Another interesting machine is also shown for the firet 
time by the same firm. It is the triple-action chucking 
lathe invented by Mr. Brockie, and referred to on a 
former occasion. We shall probably have an opportunity 














Fig. 29—FOUR SPINDLE LATHE—END VIEW 


of illustrating it in a future issue. It is a very simple 
machine, in which the ordinary bed of a lathe is not 
used, and in which there is neither slide rest nor turret, in 
the accepted sense of the word. It consists of a spindle 
with a three-step cone, and a self-centering or special 
chuck. At each side, but on a lower level, are two 
spindles, each of which carries on a short arm a tool 
slide or carrier. These spindles are caused to rock about 
their axes by the action of a cam on a shaft under the 
step cone. This action brings the tools in the slides 
down upon the work held in the chuck. At the same 
time a central ram immediately below the mandril bear- 
ings is caused to slide by a cam, and advances a drill or 
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FOUR-SPINDLE SEMI-AUTOMATIC LATHE 








other tool, held in a carrier at its end, towards the work. 
The side tool holders are of two kinds. They are adapted 
to carry either one tool each or two separate tools each. 
In the former case an adjustment is provided, so that 
two or more cuts in succession can be taken, the motion 
being strictly limited by micrometer stops. In the latter, 


Macuine. MakERs. 

BORING MACHINES— 
Boring Machine = 
Cylinder Boring Machine 


Loco, Cylinder Boring Machine... 


Sculfort et Fockedey... 
Soc. Alsacienne ... 
Demoor 


DRILLING MACHINES— 
Drilling Machines ... 
Radial Drilling Machine 
Radial Drilling Machines 
Vertical Drilling Machine 


Sculfort et F ee 
Bouhey 

Chouanard ... 

Soc. Alsacienne ... 


LATHES— 
Backing-off Lathe... 
Backing-off Lathe... 
Break Lathe ... 
Crank Shaft Lathe 
Four-spindle Lathe 
Horizontal Lathe ... 
Horizontal Lathe ... — 
Taper Screwing Attachment 


Loewe ... 
Reinecker 
Demoor 
Dean, Smith, 


& Grace 


mania 
Soc. Alsacienne ... 
Herbert... 


Demoor 

Demoor ee 
Soc. Alsacienne ... 
Brockie... 
Hautmont ... 
Reinecker 


Screw-cutting Lathe 
Three-spindle Lathe 
Turret Lathe . 
Triple-action Chuncking Lathe 
Wheel Lathe ... 
12in. Gap Lathe 

MILLING MACHINES— 
Connecting-rod Milling Machine... 
Duplex Milling Machine 
Horizontal Milling Machine... 
Horizontal Milling Machine 
Horizontal Milling Machine 
Screw-thread Milling Machine 


Demoor 

Demoor 

Bouhey 

Soc. Alsacienne ... 
Colmant 

Ganz and Co. 


one tool can be used for a roughing and the other for a 
finishing cut, or for entirely separate operations. The 
central carrier takes three tools when necessary. The 
cams are driven simultaneously by a worm wheel, and 
during one complete revolution the three tools take the 
cuts, return to the starting points, and then stop auto- 


CONTENTS. 


' MACHINE. 





matically. Screwing is effected by a pattern hob causing 
one of the side bars to traverse. It will be seen from 
this brief description that the machine has many novel 
points, and for a certain class of chuck work it appears 
to be eminently suitable. The size of work which can 
be chucked is 6in. diameter. 


MAKERS. 


| MILLING MACHINES (continued)— 


| Universal Milling Machine ... 


Vertical Milling Machine 
Vertical Milling Machine 
Vertical Milling Machine 


Planing Machine ... 
Planing Machine ... 
Shaping Machine ... 
Slotting Machine ... 
Slotting Machine .. 


p. viii. 
Universal Planing Sichies 


17, 18, 19 
5 
28 & drawings 


. Bevel Gear Cutters 
29 and p. xvi. 


Bevel Gear Shaper 
Bevel Gear Cutter... 


. = | Gear Miller 
. Si; amd 
drawings 


Backed-off cutter ... 
Bolt-turning Machine ... 
Drill and Tool Grinder 
Headstock, Section 
Headstock, Lathe 
Headstock, wore 
Hob.. 

Reversing Motion.: 
Vertical Turret 
Withdrawing Device 
Withdrawing Device 





GEAR CUTTING MACHINES— 


VARIOUS MACHINES AND DETAILS— 


Worm-wheel Hobbing Machine... 


Colmant 
Bouhey eas 
Soc. Alsacienne ... 
Demoor 


PLANING AND SLOTTING MACHINES— 


Bouhey... <r 
Sculfort et Roddie... 
Sculfort et Fockedey 

Bouhey... ... ve 
Sculfort et Pactialleesc 
Sculfort et Fockedey... 


Bouhey 
Colmant 
Monneret 
Colmant 


Helical and Straight Gear ‘Miller Bouhey 


Reinecker 
Demoor... 
Demoor.. safe 
Soc. Satihias a 
Dean, Smith, & Geses 
Reinecker 
Reinecker 

Sculfort et Packie 
Soc. Alsacienne ... 
Demoor 

Loewe ... 
Reinecker 


Diagram 
10 
Diagram 


13, 15 
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FORBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GsRoLD anv Co., Vienna. 

F. A. Brocxnavus, 7, Kumpfgasse, Vienna I. 
CHINA.—Kg.Liy anp Watsn, Liuitep, Shanghai and Hong Kong. 
FRANCE.—Boyveavu anv CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHeEr anv Co., 5, Unter den Linden, Berlin. 

A. Twurrmeyer, Leipzic; F. A. BrockHavs, Leipsic. 
INDIA.—A. J. Compripee anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHerR anv Co., 307, Corso Rome; Bocca Frerzs, Tu 
JAPAN.—KELLY anp WatsH, Liuirep Yokohama. 
Z. P. Manuva anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RicxsEr, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. Toompson AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt- , Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERnNaTIonaL News Co., 88 and 85, 
Duane-street, New York. 
Supscription News Oo., Chicago. 
STRAITS SETTLEMENTS —Kag.ty anp Watsu, Limirsp, Singapore. 
CEYLON.—WisayarTNna AnD Co., Colombo. 





TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
* ts that letters of inquiry addressed to the public, and intended 


for insertion in this column, must in all cases be accompanied by a large 


tions. 
*,* All letters intended for insertion in Tom ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
for ication, but as a proof of good faith. No notice 
of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Navy (Chatham).—We think not. More than one case like yours has 
come within our knowledge, and the result has been unsatisfactory. 

T. L. (Plymouth).—You cannot do better than consult the ‘‘ Abstracts of 
Patent Specifications,” which are filed at all the principal libraries 
throughout the country. It may also be of use to you to read a paper 
entitled ‘‘The Various Systems of Railway Fog Signalling,” by 
Mr. W. 8. Boult, which you will find in our issue of June 9th, 1899. 


INQUIRIES. 


HORSESHOE CUTTING AND BORING MACHINES. 
Sir,—We want the address of one or.two English makers of horse- 
shoe cutting and boring machines by hand power. 


November 16th. 8S. anv P, 
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SUBSCRIPTIONS. 


Tas Enainger can be had, order, from newsagen’ 
country, at the various Thee stations : ‘on can, if preferred, 
supplied direct from the office on the following terms (paid 
advance) :— 
Half-yearly (including double number) .. 6d. 
Yearly (including two double numbers).. . Od. 
Cioran Reapine Caszs, to hold six issues, 28. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence annum 
will be made. : a 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates. 
will receive Tox ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. _ 


Tarn Papzr Coprss. Tutck PAPER 
Half-yearly .. .. £0188. Od. | Half-yearly .. Os. 8d. 
Yearly -» £1168, Od. | Yearly... .. £2 0s. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


D@- The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
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8 p.m., at the Westminster Palace Hotel. Presidential address by Sir 
Lowthian Bell, Bart., F.A.I. 

City or Lonpon Cottecr Science. Society.— Wednesday, November 
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af DEATH. 

On the 16th inst., at St. Oswald's, Grasmere, Gzorck FREDERICK ARM- 
strona, M.A. Cantab., F.R.S.E,, Regius Professor of Engineering in the 
University of Edinburgh, aged fifty-eight. 
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FRENCH NAVAL REFORMS. 


THe several decrees recently promulgated by the 
Minister of Marine would seem to show that M. de 
Lanessan is fully alive to the importance of giving a 
good account of his stewardship during the forthcoming 
debate on the naval estimates in the Chamber of Depu- 
ties. Unlike some of his predecessors who had pro- 
grammes of their own which they endeavoured to carry 
out, whether or not they had the approval of the Counseil 
Supérieur de la Marine, M. de Lanessan has entered 
upon his task with a perfectly open mind, and all the 
measures he has taken have received the full sanction of 
the permanent Council. He is less an originator himself 
than an adaptor of other people’s ideas. He puts his hand 
on anything that may be turned to good account, and all his 
naval reforms are built up with planks from the “ plat- 
forms” of those who have preceded him. The separation of 
the bureau of naval construction from what may be termed 
the executive bureau, is clearly suggested by M. Lock- 
roy’s plea that it is desirable to ‘ fix responsibilities,” and 
it is probable that this is a step in the direction.of separ- 
ating the vessels afloat from those on the stocks. M. de 
Lanessan is an enemy to centralisation. He is anxious 
to have each department of the marine under a distinct 
administration, so that each will be able to concentrate 
its energies upon the particular work to be done, and be 
rendered responsible for any faults or mistakes in the 
carrying out of this. work. Thus in future the bureau of 
naval construction, which. has up to the present had 
charge of everything in connection with the arsenals, 
will only have to occupy itself with the building of ships, 
their repairs and maintenance; while the new bureau 
will have control of the draughtsmen and workmen and 
the purchase of material.- The bureau of naval construc- 
tion will be placed under the direction of a naval engineer, 
while the executive bureau will be administered by an 
official in the civil service. In this way it will be possible 
to avoid the tinkering with plans which has proved so 
costly in the past; and to prevent the mysterious waste of 
money upon material for which no explanation has been 
forthcoming. By rendering the head of each department 
responsible it is expected that the work will be done more 
expeditiously and cheaply than heretofore. ‘ But it is not 
the intention of M. de Lanessan to make this creation of 
bureaux a burden upon the ratepayer. . In forming one 
he suppresses another of doubtful utility; and the execu- 
tive bureau takes the place of the corps assimilés. which 
has been deprived of its last.vestige of power by handin 
its jurisdiction over the officers of the fleet to the nava 


staff. The tendency, of M. de Lanessan’s reform is thus 


perfectly clear. He is making a distinction between the 
naval and civil administrations, and is giving to each the 
duties which naturally fall within its scope. - 





To a certain extent the Minister of Marine has antici- 
pated the criticism of M. Fleury-Ravarin, who has just 
issued his report upon the grants to be asked for by the 
Naval Commission, and in this report he strongly insists 
upon the necessity of depriving the naval staff of adminis- 
trative duties, so that they may confine their attention 
exclusively to war preparations. He thinks that an admiral 
should keep his ships in good fighting trim, and not worry 
himself over the commissariat or the pay of the men. 
He also suggests that the Minister of Marine should be 
assisted by a superior naval officer in his attempt to carry 
outreforms in naval construction and in the military equip- 
ment of ships. Now this is very unkind of M. Fleury- 
Ravarin. It is so obviously a slap at a previous Minister 
who obtained some notoriety by his refusal to listen to the 
counsels of naval experts placed over his department. 
The Conseil Supérieur de la Marine, with a capable 
officer at its head, has always existed for the guidance of 
Ministers of Marine, and it will be remembered that 
during M. Lockroy’s term of office the chief of the con- 
sulting body threatened to send in his resignation because 
the Minister persisted in carrying out measures of which 
he was unable to approve. M. Fleury-Ravarin fails to 
point out how a refractory Minister can be compelled to 
submit his reforms to the permanent staff. It is probable, 
however, that measures of this kind will find favour in such 
an amiable reformer as M.de Lanessan. He is not only 
desirous of improving the administrative system, but he 
has recently been giving a good deal of attention to the 
new scheme of coast defence. Accompanied by the 
Minister of War, he has visited Corsica, which it is 
intended to convert into a sort of French Malta. During 
the last debate on the budget estimates, the Government 
asked for a sum of 550,000f. for carrying out _sub- 
marine works in Corsica, but M. Camille Pelletan 
succeeded in inducing the Chamber to vote 6,000,000f. 
for the construction of ports. There are three 
ports which would seem suitable for military defences— 
Ajaccio, Bonifacio, and Porto-Vecchio. In under- 
taking this journey the Minister desired to see what could 
be done to defend all these ports, and at the same 
time ascertain whether one or the other could 
be employed as a torpedo station and as a safe 
haven for war vessels: .The bay of Ajaccio is too 
wide and open to -be- protected by marine works, 
and it is therefore intended to establish a couple of 
batteries on thé,hills, separated from each other by a dis- 
tance of 10 kiloms.,; which, it is said, will be quite suffi- 
cient, by their cross fire, to make the port a safe refuge, 
and will keep a hostile fleet far enough off to prevent its 
bombarding the town. At Aspretto there will be a 
battery of 47 mm. quick-firing guns as a precaution 
against torpedo attacks. Bonifacio is not of much utility 
on account of the enormous expense that would be neces- 
sary for deepening the harbour; and it will therefore be 
reserved asa station for torpedo boats and submarine 
boats. It is to Porto- Vecchio, however, that most atten- 
tion is being paid by the naval authorities. The port is 
well protected from the wind, and the town is invisible 
from the sea. A considerable sum will have to be spent 
for making breakwaters and in dredging work, but it is 
argued that when this is done the port will be an admir- 
able station for torpedo and submarine boats. 

We have already referred to the report of M. Fleury- 
Ravarin, who, as “ reporter” on the naval estimates, acts 
as a sort of advocate for the ratepayers, and his duty is 
to cut down expenses and point out improvements which 
he thinks should be carried out in the various depart- 
ments of the marine. The sum asked for by the Govern- 
ment is 329,286,699f. This is an increase on the last 
grant of 14,918,198f. and is due to an augmentation in the 
number of men and also to an advance in the price of coal, 
which item alone has necessitated a further provision of 
1,800,000f.- We may suggest, however, that this increase 
in the sum paid for coal is to be attributed not so much to 
the higher values as to the heavy amount of fuel which 
has been added to the naval reserve during the past few 
months. M. Fleury-Ravarin reduced the grant asked for 
by 2,797,169f., but this may be regarded as a purely 
platonic measure, since the Chamber invariably votes the 
full amouut required by the Government, and, as was 
shown by the last debate, is disposed to think that the 
Minister of Marine does not ask enough. In. his report 
M. Fleury-Ravarin, as representing the ratepayers, 
naturally gives his view upon the programme of the 
Government, and expresses the opinion that while com- 
merce destroyers have their advantages, pitched battles 
are inevitable in naval warfare, and battleships are there- 
fore indispensable for naval supremacy. He thus 
approves of the composite programme, which com- 
bines the theories of the two schools. He recom- 
mends the Chamber to sanction the project of the 
Government to put on the stocks in 1901 two squadron 
battleships, one armoured cruiser, ten destroyers, eleven 
torpedo boats, and eight submarine boats. The reporter 
is not sparing in his criticisms upon the present state of 
the marine, notably with respect to the reserves, which 
he declares to be. entirely insufficient ; and, in fact, it is 
notorious that it would be difficult, if not impossible, to 
reconstruct ‘adequately a squadron after it had been 
severely handled in a battle. He is also of the opinion 
that the. French naval power is not properly represented 
in, distant seas. - This, again, is a matter which is 
seriously occupying the attention of naval experts, 
who: find that with the extension of French colonial 
possessions it is becoming increasingly necessary to have 
a fleet of cruisers with a wide range of action capable 
of protecting the colonies. These necessities are grow- 
ing to such an extent, with the. building up of a vast 
empire, that it is not easy to see where the French 
are likély.to stop in the development. of their war fleet. 
In. the same way M. Fleury-Ravarin urges that more 
rapid progress should be made with the important works 
being carried: out at’ Bizerta and Dakar, and that the 
fortifications of Saigon and Diego-Suarez should be 

roceeded with immediately. The arsenals also need a 
better equipment, In building docks the Freneh have 
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been accustomed to provide merely for the largest vessels 
then afloat, and have not taken into account the 
possibility of ships increasing in size, with the result that 
it is a matter of considerable difficulty to find accom- 
modation for docking the biggest cruisers. We believe 
there is only one port in France which can take the 
Jeanne d’Arc. Still another matter dealt with 
by M. Fleury-Ravarin is the difficulty of trans- 
ferring the marines to the war department, and 
this presented a great deal of trouble during the expedi- 
tion to China, when forces had to be sent off at short 
notice. The marine forces are composed of 70,000 men 
and 15,000 non-commissioned officers, and with so many 
formalities to be gone through, their transference to land 
service is not such a simple matter as it seems. All 
these and other reforms that are occupying the attention 
of the Minister show that the Government is bent on 
carrying out a policy which aims at making the navy as 
far as possible a homogeneous fighting machine, which 
may be able to attack or seek refuge in strongly-defended 
ports as necessity may require. Itis true that homo- 
geneity can scarcely be ebtained with the existing units 
but must depend upon the execution of the present 
programme, and we think that French strategists 
are relying too much upon any supposed advantage 
of having their fleet blocked up in impregnable ports. 
If a fleet cannot escape from its safe haven it is 
practically useless. Of course, they expect to be able 
to make things uncomfortable for the hostile fleet by 
attacks of submarine boats by day and of torpedo boats 
by night. This is why the creation of ‘ nests” of 
terpedo boats is such an important feature of the pro- 
gramme, and why, as the result of the recent trials of 
the Gustave-Zédé in the presence of the Minister at 
Toulon, the Conseil Supérieur de la Marine is giving 
special attention to the submarine boat. Fourteen of 
these boats are either afloat or under construction, and 
eight are to be put on the stocks next year. 
The adoption of this definite line of policy in naval 
construction, the attempt to build a homogeneous fleet 
with a first line of squadron battleships, swift armoured 
cruisers, and a small fry of torpedo boats and submarine 
vessels, the simplifying of the administration so that each 
department may concentrate its energies on its own 
special work, and, above all, the fortifying of every home 
and colonial station which is capable of defence, show 
clearly enough that the French are profiting from their 
past errors. The work being undertaken is so vast that 
it behoves this country to make still further sacrifices in 
order to maintain her supremacy on the seas. 


RAILWAY WAGONS. 


In another place will be foun] an abstract of the paper 
read on Friday night by Mr. Twinberrow before the 
Institution of Mechanical Engineers. Mr. Twinberrow 


has already set forth his views very fully in the corre- 


spondence columns of THE Enaineer. The paper 
possessed only an academical interest. He proposes 
changes not only in the construction of railway wagons, 
but in the whole method of working goods and mineral 
traffic, so radical, so far-reaching, that they have not the 
mosi remote prospect of being carried into effect. None 
of the speakers found any particular fault with Mr. 
Twinberrow’s proposals. They generally accepted them 
as sound. Indeed, it was not worth while disputing 
their mechanical or commercial propriety. There was 
but one answer possible to the speaker’s demands for 
change—non possumus. They were regarded as utterly 
Utopian. The construction of the wagons proposed was 
scarcely criticised. In short, it was obvious that only a 
languid interest was taken in the whole matter. But Mr. 
Twinberrow elicited and deserved admiration for the way 
in which he maintained that difficulties were only made 
to be surmounted, and for the dogged determination 
with which he upheld the righteousness of his cause. 

It is noteworthy that he does not set forth with any 
particular lucidity the precise amount of the pecuniary 
benefits to be derived from the use of 30 ton wagons, 
instead of the normal 10-ton wagon. Indeed, we are 
disposed to think that, if he had gone deeply into this 
part of the question, some of his enthusiasm would have 
evaporated. The paper and much that was said during 
the discussion showed, in the first place, that there are 
no satisfactory statements of outlay and income available 
on which to base an estimate of the value of any par- 
ticular type of wagon; and, in the second place, that 
the figures to hand, such as they are, could be used by 
any speaker to represent almost anything that he pleased. 
We do not say that all such reasoning as that of Mr. 
Jones, for instance, was not sound; we do say that his 
hearers had no opportunity of judging whether it was or 
not. On all sides, however, it seemed to be agreed that 
the only proper standard for comparison was the cost of 
moving a ton of coal or goods of any kind a mile; and 
this, it was added, was just the kind of information that 
could not be obtained. Leaving the discussion, how- 
ever, we may proceed to consider what it is Mr. Twin- 
berrow proposes to do. In so far as we understand 
him, the whole advantage secured by the adoption of 
his proposed big wagons consists in a saving of tare. 
In other words, the dead weight moved would be 
reduced. It is not difficult to arrive at some idea of 
what the saving would represent in money. An ordinary 
coal train in this country weighs about 560 tons, and con- 
sists of thirty-five wagons, weighing 210 tons, and carrying 
each 10 tons of coal. On the Lancashire and Yorkshire 
Railway coal trains of 1000 tons gross, exclusive of engine 
and tender, are being hauled daily. Mr. Twinberrow 
would carry the 350 tons of coal intwelve wagons. What 
the precise weight of these wagons would be we do not 
know. His 20-ton wagon weighs about 8 tons. Great 
Western 30-ton trucks weigh 18 tons. Ifwe say 10 tons for 
the 30-ton wagon we shall not do his plan an injustice. 
The total weight of his train would then be 470 tons, 
or 90 tons less than the normal train. An average re- 
sistance of 10 1b. per ton will be high for such a train 





running at 25 miles an hour, and 90 x 10 = 900 Ib. as 
average draw-bar pull required to draw the extra tare. 
Twenty-five miles an hour is 2200ft. per minute, and 


a a = 60horse-power. Allowing 5 lb. of coal per 
horse per hour, which is more than enough by far, we 
have 300 lb. of coal burned per hour. This coal, taking 
the price of fuel at 10s. a ton, represents about 
1s. 4d. The saving, therefore, to be _ effected, 
so far, represents about 1s. 6d. per 25 miles run. 
We do not see how any further saving is to be effected 
by a reduction in dead weight. The wages of the driver 
and fireman would remain unaltered. Terminal and all 
other charges would not be touched. If, on the other 
hand, we suppose that the load is not reduced, and that 
the saving only represents more coal hauled in a train of 
560 tons, the saving must remain about the same. 
There is, of course, another phase of the whole proposal 
which deals with what may be termed facilities of work- 
ing, by which the capacity of a railway with its yards and 
sidings is augmented, and augmented with economical 
advantages. But it is just on this question that the 
scheme comes to grief. Much more is needed than an 
increase in wagon capacity. If more were not needed 
the big wagon would long since have been adopted. 


There is, in the first place, a diversity of opinion among. 


the best authorities as to which, the big or the little 
wagon, is best adapted to the wants of the community ; 
but in any case the cost of adapting terminals to the pro- 
posed stock would be prohibitive. It is not, more- 
over, even this great capital outlay that stands in 
the way so much as the well-founded doubt that any 
saving would be effected that would pay sufficient 
interest on the first cost. We have shown that the 
saving to be effected in hauling 350 tons of coal does not 
represent one penny per mile. The cost of the normal 
train of wagons, taking them at £100 per wagon, which 
is a high price, would be £3500. The cost of a 30-ton 
pressed steel wagon, made according to American 
specifications, would be, we believe, £300, and to English 
specifications about £400. Taking the former figure, it 
will be seen that nothing would be saved in capital outlay ; 
taking the latter, the cost of the train would be augmented 
to £4800. It seems to be proved, then, that the entire 
advantage to be saved lies in the saving to be effected in 
hauling dead weight. So far as we have been able to 
ascertain, the number of wagons owned by the railway 
companies is 634,000, and by private owners 550,000, 
or, in all, say, 1,185,000, of which about 800,000 are 
used in mineral traffic. The average capacity may 
be taken at 9 tons, in equal proportions of eight and 
ten-ton wagons. But taking the entire number of 
wagons in the United Kingdom at Mr. Aspinall’s figures, 
viz., 1,167,000, and assuming that these are replaced by 
one-third of the number at £300 each, we have to contem- 
plate a capital outlay of £116,700,000. Even if we halve 
this appalling total, we have a sum at which speculators 
stand aghast. No wonder that the meeting on Friday 
night did not adopt Mr. Twinberrow’s views with en- 
thusiasm. 

It is quite indisputable that our present methods of 
carrying minerals and goods of all kinds, and passengers 
too, are not the most economical possible. Our railway 
system represents the growth of half a century. If we 
could begin all over again to-morrow, under the guidance 
of a dearly-bought experience, we should manage things 
differently and much better. This is impossible, and in 
the old country we must make the best of things as we 
find them. As the direction which possible improve- 
ments may take we shall have more to say perhaps at 
another time. Mr. Twinberrow might just as well under- 
take a crusade in favour of replacing the 4ft. 8hin. gauge 
with the 5ft. 3in. gauge, as that on which he has entered 
for the reproduction of big wagons. No one would 
dispute the soundness of his premises or the force of his 
arguments. It is almost a foregone conclusion that coal 
can be hauled at a less cost in 30-ton wagons than in those 
of 10 tons. It is wholly a foregone conclusion that a 
gauge of 5ft. 3in. or 5ft. 6in. would be much better than 
the existing gauge. But then neither the one proposition 
nor the other comes within the scope of practical railway 
politics. 


ELECTRIC EARTH RETURNS. 


WE have already referred to the general aspects and 
the main theme of Professor Perry's remarkably able and 
spirited address to the Institution of Electrical Engineers. 
We need not revert to his jeremiads concerning’ our sug- 
gested low standard of average scientific and mathe- 
matical education. We have in these pages very often 
expressed our sympathy with the efforts of those who 
advocate radical reform in our methods of education in 
the direction of simplifying these methods, making them 
aim more directly at results useful in the practical busi- 
ness of life, and bringing them more into harmony 
with modern developments of human knowledge. 
We heartily wish Professor Perry all success in his 
crusade against medieval methods and in favour of the 
elimination from school and technical teaching of those 
senseless complexities designed for mental gymnastic 
training but resulting only in mental disgust and 
weariness. But towards the end of his address, Professor 
Perry introduced almost casually a subject the technical 
and industrial importance of which cannot be over- 
estimated. We refer to the question of insulated or 
uninsulated electric return currents. It is by no means 
a new subject, and a glance at its history will help 
towards a true recognition of the growth of its import- 
ance. It first arose in connection with telegraphy, 
and in this branch of electric industry, under cer- 
tain conditions, the utility of insulated returns are 
well understood. In the early days of telephony, so long 
as there was not very much telephoning going on, no one 
thought that insulated returns would profit either the 
constructive engineer or the customer; but as soon as a 
large extension of telephonic business took place, it 





was found practically — to get on at all without 
them. In these two Spar gre of electrical work 
the voltages are very small and the individual currents 
are minute. The aggregation of large numbers of small 
currents were found, however, to produce inductive 
effects destructive to the proper working of the appa- 
ratus itself, and the ess of the utilised effects 
make the apparatus sensitive to outside influence, 
With the introduction of electric lighting, engineers 
were for the first time brought face to face with the 
effects of high voltage; and dangers, such as fire risks to 
material and to interests external to the electric 
apparatus itself appeared. Fire risks and danger to life 
probably determined at the outset the invariable use of 
careful insulation throughout the complete circuit in the 
case of electric lighting. But we presume that from the 
beginning up to the present no one has been found to argve 
that in electric lighting work earth returns would be 
desirable if economy of working were alone to be con- 
sidered. When Sir William Siemens first applied electric 
power to the purposes of traction larger currents than 
were at that time used for other purposes had to be 
employed, and the idea of saving on first cost by using 
the earth as a return conductor was a very natural one, 
especially as no great difficulty presented itself in pro- 
ilies adequate safeguards against accident to limb or 
life of men and animals, the reason being that no such 
numerous ramifications of the electrically-charged lines 
exist with traction as those in electric lighting. So long 
as electric railways and tramways existed in small 
number and for very light traffic only, that appeared to 
be the only thing to safeguard against. It is curious 
that for electric transmission of power for other purposes 
than traction earth returns have been little used and 
seldom proposed. 

The question assumes, however, quite different aspects 
as soon as the business of electric power transmission 
begins to develop to larger dimensions. First the Post- 
office complains that they cannot telegraph in the neigh- 
bourhood of electric traction lines. That difficulty can 
be, and ought to be, remedied by inserting insulated 
returns for all telegraphic lines as in telephony. A 
common insulated trunk return, serving the whole of the 
out lines along one route, is all that is needed. If other 
people are not to have the common use of the earth for 
completing their electric circuits, there can be no good 
reason why the Post-office should be given its exclusive 
use. Then the users of electric and magnetic apparatus 
in laboratories and observatories for purposes of teaching, 
research, and record of natural phenomena, complain 
that their instruments are disturbed. Next, the gas and 
water companies become more or less restive under the 
apprehension that their pipes are being subjected to 
electrolytic decomposition or other deterioration, these 
people being helped along into the apprehensive mood by 
the Post-office and the physical research people. 

Thus far have we got already, even in this country, 
where the development of the electric transmission of 
power still lies allin the future. But what will occur when 
this certain future development becomes accomplished 
fact ?—when for every ampére now running through a 
district there will run 1000 or 5000 ampéres. All the 
objectionable results are proportional to the amount 
of current; they have nothing to do with voltage 
per se, except as regards risk of fire and danger of 
shock to animals, to both of which dangers we have 
already long been fully alive and against both of 
which we already know how to protect ourselves. 
At that future date not only the Post-office and the 
observatories, but everybody else will be using electro- 
magnetic instruments of one or other kind. Such 
instruments can be protected from external inductive 
influence; they can be magnetically clad. But if every- 
body has to protect himself from everybody else, it is 
only natural that everybody should claim that nobody 
shall be permitted to wilfully produce injurious effects 
against which such protection is needed. Everybody's 
instruments will not be so delicate as the observatory 
instruments, but the disturbing currents will be a 
thousand-fold greater. The same may be said of every 
kind of electro-magnetic machine; every machine is 
affected by all neighbouring electric circuits whose co- 
efficient of induction is not reduced to zero. The 
machine may be clad so as to minimise the disturbing 
effects of such external inductions; but the need of such 
protective clothing carries with it the right to demand 
that no one will unnecessarily produce effects that have 
to be so guarded against. If your neighbour discharges 
his sewage under your garden wall you are able, if you 
like to do so, to take measures preventing this resulting 
in typhoid in your family ; but such possibility produces 
no inclination to abstain from vigorously protesting against 
your neighbour's proceedings. 

It seems also that the question of actual economy in 
construction and working expenses combined in regard to 
this problem of insulated returns, requires, and will 
receive, more thorough investigation than it has yet 
received either here or abroad. It is to be noted that uo 
such thing as a pure earth return has ever been 
attempted in any traction except on a very small scale. 
From the first the rails, as a more or less continuous line, 
have been called in to assist the earth. Then the rails 
were well connected to all the water pipes that could be 
got at either without the knowledge of their owners or 
with their permission when that was absolutely required. 
Then more and more money, and every year a larger 
offering of labour and ingenuity were expended in copper 
bonding the rails together and copper connections to 
every lump of metal that could bereached. The mechani- 
cal problem of a really durable copper bonding of 
successive running rails is a well-nigh insoluble one, and 
in the endeavour to solve it a cost, has been incurred 
almost sufficient for the laying of a continuous copper 
strip. Indeed, in many, places we already find long 
lengths of continuous copper strip laid in to help the 
rails, In tunnel railways, where the constructors started 
out with the intention to depend on the rails alone, 
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the invariable result has been that they connect 
up to the iron lining later on. This is done for 
the sake of economy; for the sake of reducing the 
back pressure and increasing the utilised horse-power. 
And still all these almost frantic endeavours to increase 
the conductivity of the return, adhere to the principle of 
an uninsulated earth return subject to the limitations 
and restrictions imposed by the Board of Trade for the 
protection of public and private interests. Not long ago, 
in answer to an advocacy of continuous copper returns, 
an eminent electric engineer declared that six inches of 
copper section would be required to take the place of the 
cross-bonded rails on the line that was being discussed. 
That was on the assumption that the return was to be 
still subject to the Board of Trade limit of pressure drop. 
But no reasonable advocate of copper returns ever dreamt 
of combining the system with that of earth returns. 
Nothing but insulated continuous copper returns have ever 
been proposed by any engineer. The section of such a re- 
turn does not, of course, need to be greater than that of the 
outline. If the plates of the iron lining of a tunnel be well 
and trustworthily bonded together, so as to give a con- 
tinuous conductivity equal to the whole iron section, then 
it seems probable that no measurably injurious effects 
can appear at places outside the tunnel. If the con- 
ductivity of the earth between the ends of a line be 
measured as E when there is no rail or other metallic 
return to assist it, and if M be the conductivity of 
any added metallic return running along the same 
route as that followed by the supply mains, then the 
disturbing and all other deleterious effects due either 
to quantity of current passing locally through any spot 
where the injury arises or to inductive effect, are re- 
duced with practical exactitude in the ratio of (E + M) 
to E. Making exceptions of tunnels with the iron lining 
brought into circuit and perfectly bonded from end to 
end, it seems that the historical trend is all in the 
direction of insulated returns —whether of copper or 
iron depends largely on the variation of the ratio between 
their prices—as likely to be proved to be the eventual 
economic construction and as likely to be imposed by the 
law of the land at no very far future date. 

We are now about to enter upon a long period of great 
extension of electric transmission of power. Ought we to 
start it upon the plan that is likely to be eventually im- 
posed upon us, or should we now try to save a few pounds 
in cost of construction at the eminent risk of being com- 
pelled later on to tear up and re-construct a great portion 
of our work? The question seems to be one worthy of 
very serious and frank discussion. 





ee 


ALUMINIUM PATENTS, 


Pusiic notice has been given recently that the British 
Aluminium Company is about to present a petition to the 
Privy Council for a renewal or prolongation of Héroult’s 
English patent No. 7426, of May 21st, 1887, which is taken 
out in the name of A. C. Henderson. This specification 
would appear to be the master patent under which the 
manufacture of aluminium is monopolised in this country. 
It describes two processes—one in which a mixture of cryolite 
and alumina is fused in a wind furnace, and then electro- 
lysed with a current of three volts to yield aluminium alone ; 
the other in which copper and alumina are fused by electrical 
heating, and then electrolysed to give aluminium-bronze. 
Neither of these methods is actually in use at the present 
time, for the modern process is essentially a combination of 
them. The wind furnace of the former claim has been aban- 
doned in favour of electrical heating, and the copper of the 
latter is omitted in order that a pure aluminium may be 
recovered at the first stage of the reduction instead of an 
alloy. The superiority of internal—i.e., electrical—heat over 
external—i.e., coal—firing has often been explained. There 
is practically no ‘material of which a crucible can be con- 
veniently constructed that is capable of. withstanding the 
necessary temperature without being attacked more or less 
by the nascent aluminium, so that the metal is almost 
bound to be contaminated with iron or silicon to a harmful 
extent. The advantage of winning pure aluminium in place 
of a copper alloy is obvious ; for many of the most important 
uses discovered for the former would be impossible were it 
only manufactured in the form of bronze. There is also 
another objection to the second process, for in it the alumina 
is actually fused ; and as the melting point of aluminium 
oxide is extremely high, a considerable amount of energy is 
expended in attaining the temperature requisite. Indeed, 
in his patent, Héroult stipulates for a voltage of 20 or 25, 
whereas by the modern plan of dissolving the alumina 
in molten cryolite, instead of fusing it, a voltage of four or 
five is amply sufficient to determine reduction as well as to 
maintain the heat of the bath. Whether the application 
for a renewal of this patent.is likely to be granted is not for 
us to discuss at this stage of the proceedings; there is 
certainly a primd facie case in favour of the request, for we 
believe the manufacture of aluminium by the Héroult pro- 
cess in Great Britain has only been in operation during some 
five years out of thé lifetime of the patent. On the other 
hand, we may suppose this loss of time may be assumed by 
the Privy Council to be the patentee’s own fault. Such 
applications are seldom granted in this country—not without 
justice, perhaps. It has recently been pointed out that the 
fundamental constitutional idea underlying the grant of 
letters patent is not to protect the inventor against the 
public, but to protect the public against the inventor; that 
is to say, to avoid the possibility of the erection of an 
ungoverned monopoly, such as did so much harm to the 
country in days gone by. By this theory a patentee is given 
by royal clemency certain privileges as a reward and en- 
couragement of his ingenuity and research; and if for any 
reason whatever he neglects or delays to enjoy those privi- 
leges, the fault and the loss are his own. 


THE LAW AND TRADES UNIONS, 


AN important point in connection with the legal status of 
trades unions was decided in the Court of Appeal on Wednes- 
day. The case arose out of the Taff Vale Railway strike. 
The railway company brought an action in the Queen’s 

3ench Division against the Amalgamated Society of Railway 
Servants, Mr. Richard Bell, the general secretary, and Mr. 
James Holmes, the local secretary of the society, in connec- 
tion with their action during the strike, The company also 





took out a summons for an interim injunction, pending the 
trial of the action, to restrain these two gentlemen and the 
society from picketing the railway station at Cardiff or any 
other works or approaches to railway stations, for any 
other ‘purpose except merely to. obtain or communicate 
information. Mr. Justice Farwell, before whom the 
matter came in September last, granted the injunctions 
asked for, and refused, in answer to a counter summons, to 
strike the Amalgamated Society of Railway Servants out of 
the action, and granted an injunction holding that the society 
could be sued as a body. The society hereupon appealed, and 
the case came into court on the 12th inst., and was argued at 
length, judgment being reserved. It is unnecessary for us to 
go into the arguments adduced on either side. These were 
clearly summed up by the Master of the Rolls, when reading 
the decision of the Court on Wednesday, as also was the 
judgment of Mr. Justice Farwell. The Master of the Rolls 
said the matter resolved itself into the question whether there 
was any statute which specifically stated that trades unions 
could be sued as bodies. He could find nothing in the Acts 
relating to such bodies from which the inference was to be 
drawn that the Legislature has enacted that a trade union 
can be sued in its registered name. Indeed, by reason of the 
language of the Acts he finds the exact contrary, and for 
these ard other reasons enumerated at length in a written 
judgment, the finding of the Court was that a trade union 
cannot be sued as attempted in the present action. The 
result, of course, is that so far as the present judgment 
is concerned, the Amalgamated Society of Railway Ser- 
vants disappears from the action. It seems to us, 
however, that the railway company is most likely to take 
the matter to the House of Lords. It is hardly likely that, 
having gone so far, it will submit to the judgment of the 
Court of Appeal without going still further. It is a most 
important point which is involved, and it is unsatisfactory, 
to say the least of it, to have only two judgments, and those 
antagonistic to one another. A railway company is not a 
philanthropic institution which seeks to improve the general 
condition of affairs. It has to consider its shareholders’ 
interests from all points of view. We trust that it may be 
found consonant with these interests that the matter should 
go to the House of Lords. Leave to appeal has, we under- 
stand, been asked for and obtained. 


THE NORTHERN RAILWAY OF RUSSIA. 


THE project of constructing a Northern Railway has been 
for some time before the public in Russia. Unfortunately, 
this project was bound up with the abortive Moscow-Yaroslav- 
Archangel Railway. When the latter railway came to grief, 
and M. Mamontoff and his associates were lodged in prison, 
the line became the property of the Imperial Exchequer, and 
passed under its control. This resulted in the former share- 
holders of the line giving up the construction of a Northern 
Railway. However, of late these shareholders seemed to have 
taken up the idea again, and it is now reported that they are 
trying to obtain the concession to build this long-projected 
railway. Well-informed circles in Russia ascribe this sudden 
resolve to foreign influence. Several foreign syndicates have 
already expressed their readiness to carry out the construction 
of the line from St. Petersburg to Viatka, 280 miles N.E. of 
Nishni-Novgorod, and at the same time to undertake the 
working of the Moscow-Yaroslav-Archangel group of railways. 
The applicants for the necessary concession include a group 
of American capitalists, and it is their intention to make the 
projected line a main line between the Baltic and the Siberian 
Railway, as such a line would naturally be of immense 
economic importance. It is said that the line will be laid in 
the shortest possible direction, as it is hoped that the corre- 
sponding saving in time will attract a considerable portion of 
the traffic which at present goes to the Far East either by the 
Suez Canal or by the Canadian overland route. If these far- 
reaching projects are carried out, the port of St. Petersburg 
may be called upon to play an important part; but it will be 
necessary to raise that port at least to the level of the Baltic 
ports. Northern Russia itself will not be greatly benefited 
by a main line, which is to be laid down exactly as the line 
was built from St. Petersburg to Moscow. When the 
surveyor of the Moscow line approached the then reigning 
Tsar as to the route to be taken, the monarch said there 
could be but one route, and, taking a foot-rule, he drew the 
shortest possible line between the old and the new capitals of 
his empire. Thus the Moscow Railway runs for 404 miles, 
and carefully avoids the few towns that could easily have 
been taken in by the railway. However, when once this 
Northern Railway is built, it will be a question of 
constructing branch lines for the benefit of the neglected 
region. According to the present project the Northern 
Railway is destined to serve more important ends than those 
of a district which is relatively much smaller than the 
immense region beyond the Urals now awaiting development. 


RAILWAYS IN THE BALKANS. 


THE question of railway construction in the Balkans is 
being followed with the deepest interest by the Russian Press. 
Of course, this interest is displayed solely from a desire to 
ascertain how far the construction of railways in the Balkans 
may be expected to favour or clash with Russia’s designs in 
that region, and not from any kindly interest in the develop- 
ment of the Balkans. The Rossija now comes forward with 
a proposal to build a cheaper and more convenient line of 
railway for the Balkan people than the line projected to be 
built through Austria. If this cheaper line is built from the 
Danube to the Montenegran port of Antivari, on the Adriatic 
Sea, starting at Negotina in Servia, then all the Balkan 
States would be made independent of Austria. By this line 
Roumania would be 400 miles, Servia 267 miles, and Bulgaria 
367 miles from Antivari. Apart from the fact that this line 
would be shorter and more convenient, Antivari would be a 
very suitable port for exporting the products of the Balkan 
States. The construction of a line of railway from 340 to 400 
miles in length would thus serve to set free the hands of 
Servia, Roumania, Bulgaria, and Montenegro. The Rossija 
claims that Russia must have a share in the execution of this 
project, seeing ttat the line would benefit Russia. From the 
Black Sea to Antivari the distance would be about 670 miles, 
or a journey of twenty-four hours, and from the Russian 
frontier across Roumania the distance would be 735 miles. 


REJECTION OF AMERICAN STEEL SHIP PLATES. 


Tue fact of a consignment of steel ship plates to Glasgow 
merchants from America having been condemned after 
delivery to the users—Workman, Clarke, and Co., of Belfast— 
has been much discussed in trade circles in Glasgow and else- 
where, and’ some erroneous impressions have been created 
in connection with the matter. The plates were supplied 





by the. Lukens Compeny: Coatesville, and not by the Carnegie 
Works, as stated by some reports. The rejection of the 
plates really arose more from a technical inadvertence than 
from any radical defect in manufacture. Pressed very per- 
sistently to give delivery at earliest possible moment, the 
Lukens Company, after severing the test pieces, actually 
allowed the plates to leave the works before Lloyd’s official had 
arrived to conduct the testing. When he did arrive, and 
found that he was expected to take for granted that the test 
pieces presented to him were those from the plates not 
actually before him, he refused to proceed with the tests. 
Afterwards he was induced to proceed, and, as it happened, 
several of the pieces were found deficient in some of the test 
results. In the circumstances, this was sufficient to cause 
the condemnation of the whole. Word was sent in accord- 
ance to the merchants and users on this side, but not before 
the Lukens Company, with the business promptitude which 
characterises the Americans, had put in hand a repetition of 
the whole order. The circumstance, however, is bad enough 
for the Americans, and will doubtless put a check on the 
ready acceptance of steel from the States by home merchants 
and users. The vigilance and firmness of Lloyd's official in 
this case will also redound to the credit and standing of this 
registry society—in America probably quite as much as in 
this country. 


RUSSIA IN THE RED SEA. 


In spite of the fact that the German Press has published 
a denial of the report that Germany has acquired a coaling- 
station in the Red Sea, the Viedomost reproduces, without 
any reserve, a letter received from its correspondent at Aden 
to show that the acquisition of one of the two Farsan 
Islands, on the eastern side of the Red Sea, is an accom- 
plished fact on the part of Germany. The correspondent 
confesses that the Farsan Islands suffer from certain draw- 
backs, seeing that they possess no fresh water supply, and 
are almost uninhabitable ; but he declares that Germany 
will, nevertheless; not repent having taken this step, and he 
calls upon Russia to imitate its example. ‘“ Every Power 
standing in any way in connection with the Far East, 
including even Italy, which has no interests in that remote 
region, possesses coaling stations between the Suez Canal and 
the Arabian Sea; but Russia alone has no such stations. 
Alike in the Red Sea and in the Persian Gulf Russia must 
acquire a ‘privileged position’ in its own interests. This 
step admits of no postponement, since any delay can lead 
only to the result that instead of a rather harmless com- 
petitor in the shape of Great Britain, another and stronger 
competitor will arise in Germany, which, by reason of its 
increased colonial interests, will find it necessary to look out 
for naval supporting bases in Persian and Turkish waters.” 








GEORGE FREDERICK ARMSTRONG. 


Tue death is announced of Professor George Frederick 
Armstrong, of the Chair of Engineering in Edinburgh Univer- 
sity. He died at his home in Grasmere, Westmoreland, on 
the morning of the 16th inst. He had had a serious illness 
a few years ago,-and during the last three months having 
cateesd much from his heart, leave of absence had been 
accorded him until Christmas. Professor Armstrong was 
born at Doncaster; in 1842, and received his general education 
at Jesus College,' Cambridge. Having developed a strong 
taste for mechanical pursuits, he was educated professionally 
in the Engineering Department of King’s College, London ; 
in the locomotive and rolling-stock works of the Great 
Northern Railway; and in the office of the engineer-in-chief 
of that company, Mr. R. Johnson, M. Inst. C.E., on whose 
staff he was subsequently employed for several years in 
connection with the design and execution of important works, 
and generally in the maintenance of the line. Afterwards he 
took up private practice in London, and in 1868 became 
engineer to the promoters of the Isle of Man railways, for 
whom he made all the requisite plans and surveys, and 
prepared designs for ways and works and for the necessary 
rolling stock in connection with the lines then projected. In 
1871, having taken up the teaching art, he was elected first 
professor of engineering in the new Applied Science School 
at the McGill University, Montreal. 

Five years later he re-crossed the Atlantic to engage in 
similar work in the Yorkshire College of Science, Leeds, and 
in 1885 was appointed by. the Crown to succeed the late 
Professor Fleeming Jenkin as Regius-Professor of Engineer- 
ing in the University of Edinburgh. This important post he 
filled with acceptance till his death, and he was also 
engineering adviser, under the Public Health Act, to the 
Local Government Board for Scotland. From an early date 
Professor Armstrong took an active part in the promotion of 
technical education at home—his inaugural address at 
Edinburgh having been mainly concerned with this sub- 
ject—and in the Colonies as well. By intimately asso- 
ciating himself with the work of promoting and organis- 
ing the two Edinburgh International Exhibitions, 1885 and 
1890, in the latter of which he was convener of the Engineer- 
ing and Machinery Committee, and vice-chairman of the 
Executive Council, he indirectly, if not directly, rendered 
good service in the cause of industrial enterprise in the East 
and West of Scotland. He was president of the Sanitar 
Engineering Section of the British Institute of Public Healt 
in Edinburgh in 1893, and delivered an address, and in 
connection with the last meeting in Edinburgh of the British 
Association he acted as secretary, and in a similar capacity 
at the Edinburgh meetings of the Institution of Mechanical 
Engineers and of the Iron and Steel Institute. During the 
summer and autumn of 1879 he undertook an elaborate 
series of observations and experiments with a view to 
determining the diurnal variations in the amount of carbon 
dioxide in the air, the results of which were communicated 
in a paper to the Royal Society of Edinburgh, and have since 
been extensively accepted as constituting a standard of 
reference. In 1889 the Council of King’s College elected 
Professor Armstrong to the Fellowship of the college, the 
highest distinction the college is empowered to bestow on its 
alumni. He was an examiner for science degrees in the 
departments of engineering, public health, and agriculture 
in the University of Edinburgh, and a member of most 
of the professional institutes and societies. He took a 
keen interest in educational affairs; taking a lively share as 
well in the social life of the University, and was a great 
favourite with the general body of students. He is survived 
by a widow, one daughter, and three sons. 








Tux cantract for the construction of the new American 
yasht Defender has teen placed with Herreshoffs, 








524 


THE ENGINEER. 


Nov. 23, 1900 








DOCKYARD NOTES. 

Tue Cronstadt Vestnik says that the crews of the iron- 
clads Poltava and Sevastopol, and of the sea-going — 
-boats Ssom, Kit, and Dauphin, which have recently been 
fitted out for the Pacific squadron, will number in all 
72 officers and 1527 men. The total number of guns carried 
by the above-named vessels consists of 138 of various calibres. 
The Russian Pacific squadron will moreover be strengthened 
in the near future by the addition of the ironclad Peresviet, the 
first-class cruisers Gromoboi, Pallas, and Variag, the ‘torpedo 
cruisers Amur and Yenissei, and by the to o boats Ossetr, 
Forelle, Kefal, Lossos, and Sterliad. This increase of the 
Pacific squadron will represent an addition of 143 officers, 
3206 men, and 262 pieces of artillery. 





Tue Higher Council of the Italian Navy has approved the 
new type of warship proposed by M. Morin according to the 
designs of M. Cuniberti, colonel of naval engineers. The new 
warship will have a displacement of 12,000 tons, and its 
armament will consist of two guns of 30 cm. fore and aft, of 
twelve guns of 20cm. mounted upon breast turrets, of twelve 
guns of 7 cm., and of twelve guns of 5cm. 





THE Cronstadt Vestnik announces that a start will soon be 
made at Nicolaieff, on the Black Sea, with the construction 
of an ironclad, with a displacement of nearly 13,000 tons. 
The length of the projected vessel is to be 390ft., and her 
engines, of 17,000 indicated horse-power, have already been 
ordered from the Sormoff Works. The rate of speed to be 
attained has been fixed at 18 knots an hour. 





THE torpedo destroyers Ossetr, Kefal, and Lossos, which 
are now being built for the Russian Government by the 
French shipbuilding yard Forges et Chantiers de la Méditer- 
ranée, will not be ready before next year. Each of these 
destroyers will be 185ft. in length, 19ft. in beam, and with a 
draught of about 10ft.; their displacement will be 312 tons. 
The engines will be of 4750 indicated horse-power, and will 
give a speed of 26 knots an hour. Each destroyer will cost 
nearly 500,000 roubles, or about £51,500. 





THE announcement that Mr. Holland, the inventor of the 
submarine. boat,.is building a boat in which he intends to 
cross the Atlantic, betokens a daring rather than a useful feat. 
The fact of the matter is that the question of submarines 
acting away from their base needs no demonstration. It is 
obvious that they can be carried on ship board. As Mr. 
Holland’s new submarine will be convoyed by a steamer, the 
experiment cannot throw much light upon the question of a 
submarine’s ability to act alone. Even if no use is made of the 
steamer, she will still be at hand in case of need, and the know- 
ledge of that must count for a good deal with the occupants of 
a boat. Given the ability to carry the necessary stores, there 
is, however, nothing to prevent a boat making such a voyage. 
If the weather is bad, she has merely to go below. Ifthenew 
boat is like the old one in the matter of the crew having to 
retain fixed positions when submerged—and we presume that 
this cannot be avoided—some of her crew of eight stand to 
get fairly stiff if much being submerged is necessary, but 
probably it will not be as bad as sea-sickness. The voyage, if 
successful, will be a splendid advertisement for submarines. 





We much regret to learn of another disaster in the 
Japanese navy, again off the Chinese coast. The lost vessel 
is the Katsuragi, a ship on a par with our Active and Volage, 
though a good deal smaller. She was launched at Yokosuka 
in 1885; displacement, 1500 tons ; armament, two 16 cm. and 
five 12 cm. Krupp guns. She was the first twin-screw ship 
in the Japanese navy; a one-funnelled, barque-rigged craft, 
with a ram bow. Her value as a fighting ship was, of course, 
nil. 





Tuer engines of the Japanese destroyer Niji have been 
salved, and a new hull is to be built for them at Yokosuka. 
She will then be the second destroyer that tends to approxi- 
mate to the Irishman’s gun—the other being the Argentine 
Santa Fé. This boat was also totally wrecked, but her 
engines were fished up and sent over to Yarrow and Co., Ltd., 
who soon added the missing hull. In the good old days it used 
to be a regular custom to re-build a ship once every 100 years 
or so. The champion vessel this way was one of the 
Resolutions—the first—which under various names existed 
for nearly 200 years, thanks to several re-buildings. 





THE Spartiate got through her first trial splendidly, but on 
the second, as we briefly announced last week, something 
went wrong. Various reports concerning hot bearings and so 
forth are about. The latest says that it will take six weeks 
to put her machinery right. She will certainly not be added 
to the British fleet this year. 





THE Glory, when leaving Portsmouth Harbour on Monday, 
caused a good deal of excitement by refusing to steer. The 
explanation is that steam had been shut off from the steering 
gear—certainly an all-sufficient reason. 





THe Japanese battleship Hatsusi has arrived at Chatham, 
or will have arrived by the time these lines are in print. Report 
sent her there a good three weeks or more ago. She will not 
go to Portsmouth or Southampton on her way to Japan. 
The Mikasa is expected at Portsmouth next June or July to 
dock and complete for sea. j 





THE Italian destroyer Dardo, one of a quartette constructed 
by Schichau, is more or less a sister to the Taku class, as 
China's four destroyers have been named by their captors. 
We hear from China, by the way, that, short as was the time 
the Chinese had these boats, they had managed to reduce the 
speed from 80 to $0 per cent., and that months of labour 
will be needed before they will be able to steam at anything 
like the original speed. Some confusion in the Celestial 
mind between feed pumps and mud dredgers seems to have 
been the prime cause. From the same source we get a 
rumour that the erstwhile 24-knot cruiser Hai Tien, perhaps 
the best example of an Elswick cruiser, is in limbo altogether, 
as some one in the engineering department had drawn his 
pay in kind—the kind consisting of any portable essentials 
in the machinery: Had the Hai Tien been kept in working 
order, not a single cruiser could have caught her. 





THE Japanese cruiser Yayeyama is to be experimentally 
fitted with Niclausse boilers of the latest pattern. “This is a 





decided “ leg-up ” for the Niclausse firm, who no doubt will 
be able to follow up the lead. They cannot—as our corre- 
spondence column recently witnessed—be accused of a 
tendency to hide their light under a bushel, ae ee 
in the case of the Seagull. The fitting of that ship with 
Niclausse boilers was a pure farce, and it is curious that such 
a carefully-arranged condemnation should have caused so 
little protest ; for the fitting of the Seagull with the most 
antiquated type of Niclausse boiler practically spells nothing 
else. 


— 


Tue British Admiralty have, however, a taste for anti- 
quated patterns for experimental purposes. It may be 
remembered that we drew attention to the fact that the 
Barr and Stroud transmitters fitted experimentally to the 
Canopus are not by any means the latest pattern. A semi- 
official explanation was forthcoming to the effect that the 
instruments were purchased a good while before being fitted, 
hence their relatively antiquated pattern. No explanation 
of this sort, however, covers the fact that Japan and Russia 
both use them, while we still experiment. The experiment 
has gone on now for a good twelve months, and gunnery 
officers are growing impatient. If one thing is clearer than 
another it-is the absolute need of instruments to convey the 
range instantly from the range-finder to the guns. 





No ship has had a more adventurous career than the 
Russian coast defence battleship Admiral Butakoff. Years 
ago she was a sister to the General Admiral Graf Apraxsin, 
then she became a dummy never intended to exist, then a 
cruiser of the Bayan type, and now, finally, she turns up as 
a new type coast defence battleship of 6000 tons. According 

















to latest report she will be a very reduced Tsarevitch—two 
8in. guns forward in a turret, two aft, and one each side 
amidships, with an armoured tertiary battery—this last 
being a feature of all new Russian designs. The accompanying 
plan will give some idea of her, but details are, of course, 
liable to change. 








INTERNATIONAL ENGINEERING CONGRESS, 
GLASGOW, 1901. 


A CONSIDERABLE portion of the address delivered by Dr. 
Robert Caird, president of the Institution of Engineers and 
Shipbuilders in Scotland, on October 23rd, consisted of a 
statement as to the progress which had been made in 
arranging for and organising the Engineering Congress to 
be held in Glasgow during the currency of the International 
Exhibition in that city next year. The Special Committee 
appointed by the Council of the Institution, rather moze 
than a year ago, immediately set about studying the question 
of the best form, in view of all the circumstances, to give 
to the Congress. They visited London and attended several 
conversazione and summer meetings, notably those of the 
Institutions of Civil and Mechanical Engineers, and con- 
sulted many of the leaders in such movements. The idea of 
a Congress in Glasgow during the Exhibition year was, in 
almost every instance, very favourably received. They were 
led to realise that it was of vital importance to secure, at all 
events, the moral support of the Institution of Civil Engi- 
neers from its position as the doyen of engineering societies, 
and from its somewhat peculiar position as a sort of synthesis 
of the leading members of almost all the other societies. 
The Council of that Institution, from the first, took up a 
favourable attitude. Sir William Preece, the then president, 
in opening the conference in 1899, made an appreciative 
reference to the proposed Glasgow conference, commending 
it to the members. The Council accepted the proffered 
invitation to its president, who should then be in office, to act 
as president of the Congress; and Sir Douglas Fox, has 
consented to act as chairman of the London Committee. 

Lord Kelvin is the honorary president of the forthcoming 
Congress; the president will be the president then in office 
of the Institution of Civil Engineers; the chairman of the 
London Committee, Sir Douglas Fox; and the chairman of 
the Local Committee, Dr. Caird himself. The work of the 
Congress will be arranged in nine sections, each representing 
a distinct department of engineering. Each section will have 
a chairman and secretary, appointed by the society in charge 
of it, and they will make all arrangements in connection with 
the reading of papers, the discussions, and the general busi- 
ness of the section, with the assistance of the General and 
Local Committees. The ruling idea has been to leave the 
Institutions in charge of sections as free in the conduct of 
the business as if they were holding independent summer 
meetings, merely grouping them together in a kind of federa- 
tion cemented by a series of receptions and entertainments. 
Each section will, of course, be at liberty to publish the papers 
read in its own “ Transactions.” It isnot intended to publish 
bulky ‘“ Transactions” in connection with the Congress, but 
rather short abstracts, with, perhaps, an occasional paper in 
extenso. Thenine sections referred to are:—lI., Railways; 
II., Waterways and Maritime Works; III., Mechanical Engi- 
neering; IV., Naval Architecture and Marine Engineering ; 
V., Iron and Steel; VI., Mining Engineering; VII., Muni- 
cipal Engineering; VIII., Gas Engineering; IX., Electrical 
Engineering. Section I., Railways, will be under the chair- 
manship of Sir Benjamin Baker, a past-president of the 
Institution of Civil Engineers. The secretary is Mr. R. Elliot 
Cooper. Of Section II., Sir John Wolfe Barry, also a past- 
president of the Institution of Civil Engineers, will be 





chairman, and Mr. L. F. Vernon Harcourt, secretary. The 
latter has already completed his programme of papers for the 
meetings of his section, and it shortly be issued. It is 
essentially an international one, and contains important 
penets by eminent engineers in various countries of Europe 
and America. In the case of Section III., Mechanical Engi- 
neering, negotiations with the Institution of Mechanical 
Engineers are still proceeding, but as the result of a meeting 
recently held with the Council, under the presidency of Sir 
William White, matters are expected to be expeditiously 
arranged. For the section of Naval Architecture and 
Marine Engineering, the Institution of Naval Architects 
are under invitation to assume charge, and this they 
can the more readily undertake in view of the fact 
that they had already, on the invitation of the Corporation 
of Glasgow, arranged to hold their ordinary summer meeting 
in Glasgow. Sections V. to VIII. inclusive, have been placed 
in charge of the Iron and Steel Institute, the Institution of 
Mining Engineers, the ae Association of Municipal 
and County Engineers, and the Institution of Gas Engineers; 
and Section IX. will be under the charge of the Institution 
of Electrical Engineers. The Corporation of the City of 
Glasgow has formally intimated its intention of receiving 
and entertaining the members of the Congress, and the 
Court of the Glasgow University has offered to place the 
University buildings at disposal for the meetings of the 
sections and the accommodation of the Congress as a whole. 
Such surroundings, it is felt, will add greatly to the dignity 
and interest of the proceedings, and will prove no small factor 
in the success of the Congress. A large guarantee fund for 
the purposes of the Congress is being subscribed, and in the 
ann of Dr. Caird, the Congress as organised promises to be 
one of the most important that has ever been held in this 
country. 








SOUTHWOLD SEWAGE EXTENSIONS. 





WE understand that the Local Government Board have 
just sanctioned a loan for thirty years for the construction of 
anaérobic beds and bacteria oxidation polarite filters for the 
treatment of the whole of the sewage of Southwold, also a 
loan for twenty years for the erection of a small refuse 
destructor. 

We believe this is the first time the Local Government 
Board have approved of a scheme for the bacterial treatment 
of sewage and filtration of effluent without imposing any 
restrictions and conditions. This being so, our readers will 
no doubt be interested to know of what nature are the works 
which the Southwo'd authorities are about to carry out. 

An installation has been under the supervision of the 
borough engineer— Mr. F'. Ball—for about a year and a-half, 
during which time it has proved not cnly to be very 
economical but highly efficient. The following is a short 
description of the proposed works :—The sewage on entering 
the works flows into detritus chambers and thence passes under 
suitably-arranged divisional and scum boards and through 
a self-cleansing inclined screen. It next enters the two 
primary anaérobic bacteria beds, where it is evenly dis- 
tributed by means of rows of 4in. pipes laid with open 
foints. Passing through the beds, the effluent is collected 
near the surface by means of suitably-arranged troughs, 
delivering into a main trough in each bed, provided with 
an outlet valve and pipe, each of which delivers into the 
bottom of one of the two secondary anaérobic beds, wherein it 
is evenly distributed by means of 3in. pipes laid with open 
joints, the effluent being collected at the surface by branch 
troughs which deliver into an outlet or storage trough. 

The outlet or storage troughs from each of the two 
secondary anaérobic beds deliver into a valve box provided 
with automatic intermitters, which, when a certain volume 
of effluent equal to three minutes’ flow has been stored in 
the troughs, automatically discharges the stored volume, 
plus one minute’s flow, into each of the two automatic 
revolving distributors in the space of one minute, which 
sprinkle the effluent over the surface of the polarite bacterial 
oxidation beds, giving three minutes’ rest for aération out of 
every four minutes, which is equal to eighteen hours’ rest out 
of the twenty-four. The objects of the intermittent supply 
of effluent to the beds are stated to be as follows :—First, 
that by delivering comparatively small quantities in the beds 
with short intervals of rest, the aération of the beds is more 
complete, and consequently a higher degree of purification of 
effluent is obtained than by thoroughly deluging the beds 
and giving longer intervals of rest. Secondly, that better 
results are obtained by sprinkling than by continuous dis- 
tribution. Another ey advantage of the intermittent 
system is said to be that it prevents any growth on the 
surface of the aérobic beds. The effluent is collected from the 
bottom of the two polarite aérobic beds by drains connected 
to a master channel which discharges into an effluent in- 
spection chamber, from whence the effluent flows through 
the outlet pipe into the Buss Creek, a non-navigable tidal 
creek. The town is sewered upon the separate system, while 
the water consumption is small; the consequence being that 
the sewage is exceedingly strong. 








Dogs BrITANNIA RULE THE WAVES ?—In answer to the sug- 
gestion that we have lost our supremacy through the silent 
acquiescence of the Government, it may be well to examine a little 
more carefully what we have done and what we are doing. The 
Navy List for November contains the names of twenty-six armoured 
ships, of a minimum displacement of 9800 tons and a maximum of 
15,000 tons, now under construction, and within the last few days 
orders for six more ships have been placed. This is not a projected 

rogramme, but a concrete entity, and we doubt if any three other 
Rowers combined can produce such a record of activity. Whether 
the resources of the country are equal to such a colossal production 
within an average period of four years remains to be seen, but it is 
certain that no two other Powers can at present undertake it. 
Let us see what we have done since the passing of the Naval 
Defence Act, and for guidance we rely solely upon the Naval 
Annual for 1900. We have adopted this standard use it fixes 
a comparatively recent date when the lists of the world’s ships 
underwent careful revision, and because an easy means is found 
for checking our accuracy. There have been fluctuations since the 
publication. appeared, but as these affect one Power — as much 
as another they are immaterial to the argument. e find, then, 
that at the time of the last reivison of the lists Great Britain had 
built, or was building, 39° battleships, 13 armoured cruisers, and 
106 cruising ships, making a tota! of 158. France’s contribution 
was 24 battleships, 18 armoured cruisers, and 37 cruising ships, 
total 79. Russia has built, or was building, 23 battleships, 8 
armoured cruisers, and 19 cruising ships, total 50; givi reat 
—- a@ nominal superiority of 29 ships.— Naval end Military 
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SADDLE TANK LOCOMOTIVE, BURRY PORT AND GWENDREATH VALLEY RAILWAY 


MR. R. A. CARR, ENGINEER 








SADDLE TANK LOCOMOTIVE. 


WE illustrate above the saddle tank locomotive Ashburn- 
ham, recently built by Chapman and Furneaux, successors 
to Black, Hawthorne, and Co., Limited, of Gateshead-on- 
Tyne, for the Burry Port and Gwendreath Valley Railway, 
South Wales. The line extends from Llanelly to Cwm 
Mawr, a distance of about seventeen miles, with several 
branches, and is used for conveying the heavy mineral traffic 
from the collieries en route to the shipping tips at Burry 
Port. To meet the occasional, and in one or two places severe, 
gradients of 1 in 45,1 in 57,1 in 63 on the line, an engine 
of high tractive power is necessary, and we understand this 
engine is capable of hauling loads of 253 tons up the first- 
named bank at an average speed of eight miles an hour. The 
main dimensions are as follows :— 


Gauge of railway 4ft. 8}in. 


Cylinders, diam. mre eT E Ae 
Gene Oe Wc Sc ce ec ne We ee ee 
Diameter of wheels over new tires .. .. .. 23ft. Sin. 
Thickness of new tires .. .. 3in 
Wheel 


oS a - eS fe ~ bft. Sin. 


Wheel base, total <a 12ft. 9in 
Heating surface—tubes .. 850 sq. feet. 
os fire-box 78 sq. feet. 
928 sq. feet. 


Total .. 


Grate area 14 sq. feet. 


Working pressure 140 Ib. 
Capacity of tank ee 950 gallons. 
Capacity of bunker .. .. . 27 ewt. 


The trailing axle is fitted with the builders’ special arrange- 
ment, which allows fin. side play per axle-box, or a total of 
l?in. for the axle to enable the engine to traverse the sharp 
curves, of which there are a few on the line, with ease, and 
the trailing side rod is fitted at the driving crank pin with a 
swivel joint to allow the freedom essential for the side play 
of the axle-boxes. The boiler is fed by two of Gresham and 
Craven’s No. 7 combination injectors, and has the usual 
complement of mountings. The engine is fitted with both 
the Eames vacuum and hand brakes acting on all the wheels, 
either independently or in combination. We understand 
the engine is giving complete satisfaction to the engineer 





and locomotive superintendent, Mr. Robert A. Carr, to | 
whose specification it was designed. 








LABOUR TROUBLES. 


THE management of Penrhyn Quarries having given notice 
that the quarries will be open on two days for the usual | 
monthly accounts to be given up, and further intimates to | 
customers that they cannot undertake fresh contracts in | 
the present unsettled state of things; the impression is | 
strong in the district that a lock-out is intended. 

On Thursday several contracts were refused, and though 
the management exhibited a conciliatory spirit, a good deal of 
friction’ was shown by the men, and ‘a mass meeting on 
Monday brought this out very forcibly. Mr. W. H. Williams 
spoke at length, strongly advising the men to be judicious in 
their course of action, and to take time to consider the 
matter, but no decision was agreed upon, and the condition of 
things is regarded as doubtful. Latest news is slightly more 
favourable. 

During the past week a strike has existed at the Frongoch 
lead mines, near Aberystwith. For some time the Belgian 
company working these mines have employed a large number | 
of Italians, with an equal force of Welshmen. At the time 
of the outbreak there were 200 Italians and 250 Welshmen 
employed, and the friction between the two parties was so 
strong that a force of police was sent for, and these had to 
guard the foreigners to and from the mines. The Welshmen 
had many complaints, but the prominent one at the time the 
strike occurred was undue preference given to the Italians. 
For instance, they were allowed to work on Saturday after- 
noon, and even on Sunday. They also worked on “‘ Mabon’s 
day,” which the Welshmen kept. Against this it was urged 
that the foreigners observed their saints’ days, which the 
Welshmen ignored, Active measures are being taken to 





| is so well known, is such a political autocrat that if anyone 





bring about peace, and at the latest date prospects were more 
assuring. ‘ 
A large meeting of signalmen employed on the Brecon 


and Merthyr Railway was held at Dowlais on Sunday, 
attended by men from all parts of the line and its connec- 
tions. The object of the gathering was to discuss alleged 
grievances, and this was done by various speakers. Eventually 
it'was decided, first, to demand that the signalmen should 
be granted the same.advantage and privileges as the signal- 
men of other lines. It was also agreed that no proposal 
should be accepted dealing with individual cases, and failing 
a satisfactory reply from the management, to appeal to the 
directors. 

An impression prevails that the movement is one in sympathy 
with the general unrest of the railway world. Mr. Gall, the 
chief manager, has had a life-long connection with the line, 
and personally is held in great respect for his consideration 
of the needs of his employés. 

Railway men over a wide radius are up in arms at the 
dismissal of Unwin, the signalman, by the Great Eastern 
Railway Company. On Sunday a mass meeting was held at 
Stratford, when the following letter was read from Mr. 
Bell, M.P., secretary of the Amalgamated Society of Railway 
Servants :—“‘I very much regret that, in consequence of 
having to attend another important meeting out of London on 
Sunday,I shall be unable to be present at your meeting in orders 
to express my strongest indignation at the autocratic and 
coercive action of the Great Eastern Railway Company. 
Seeing that the directors of this company have as their 
chairman a member of a well-known autocratic family, it is 
scarcely to be wondered at that they should adopt such coercive 
methods with their employés—treatment different to that of all 
railway companies, without exception. The powers ofemployers 
over their workmen are in many instances most unfair, in my 
opinion, but when, as in the case of the Great Eastern Com- 
pany, they deny a citizen’s rights to their employés, they go 
a step too far. IfIam not mistaken as to the material of 
which the Great Eastern men are made, they will not 
tolerate this very much longer. I am one who has done, and 








unanimously passed requesting the company to reinstate 
Unwin and to rescind the offending rule. 

On Sunday evening Mr. Bell addressed a large meeting of 
railway men at Swansea, and advocated the necessity for.a 
thorough organisation to resist encroachment on their rights. 
The railway companies had a great organisation to protect 
themselves, and it was essential that the men should be 
similarly supported. There were 67 railway directors in the 
House of Commons. In the course of his address he stated 
that for the last three or four years railway companies had 
enjoyed prosperous times, but he predicted that depression 
would come again.. The day would come when men thrown 
out of employment would compete with railway men, and 
organisation was imperative. 

A mistaken impression prevailed and had wide currency in 
tie ‘South Wales colliery district last week, owing to 
Crawshay and Co., Cyfarthfa, having taken out summonses 
against twenty-six of their colliers for abstention. This at 
once started the rumour that Cyfarthfa was taking the 
initiative in prosecuting the colliers for not working on 
Friday last, and that in all likelihood sections of the 100,000 
colliers who had taken holiday would be proceeded against 
generally. The rumour was soon set at rest, and on 
Monday the correction was officially verified by the true 
statement of the case in court. On that day the twenty- 
six colliers were charged for absenting themselves from 
work on the 6th and 7th inst. It appeared from the 
prosecution that the men were a section of the 400 day men 
employed at the Castle colliery. The shaft was a wet one, 
and mechanical arrangements were made to drain the water, 
and a bonnet had been fixed over the cage to protect the men 
from the spray. A leakage, however, still continued, and the 
men, finding this, abstained from work. ~ Then still more 
careful measures were taken and leakage totally. prevented, 
but the men still refrained from work. The prosecuting 
counsel suggested that this was part of the scheme for 
reducing the output and maintaining the high wages prevail- 
ing, but the magistrate ruled him out of order, and pointed 
out that it was a case open to settlement, as up. to a certain 
point some plea of justification was tenable. By direction 





will continue to do, allin my power to prevent strikes and 
disputes between employers and employed. In the case of | 


| the recent disputes, and alsomany previous ones in connection | 


with hours and wages, there is room for compromise, and with | 
a little forbearance on the part of both sides a strike may be | 
avoided, as was done in the case of the recent Great Eastern 

Railway agitation. But with regard to a railway company | 
dictating to its employés what they shall do, and where | 
they shall go, after having completed their turns of 
duty, that is a matter in which there is no room 
for compromise—it is a thing which absolutely cannot 
be allowed. My own conclusion on the matter is 
this: Lord Claud Hamilton, whose family representation 


does not believe his faith, and support his ideas, he must 
coerce them. We should not forget his action in 1899, when 
he threatened to withdraw his support from the Government 
because they contemplated doing something in the direction 
of securing protection for the lives and limbs of railway men. 
It would now appear that, fearing some of the Great Eastern 
Railway employés might vote on the Local Council against 
his opinions, they are either to be coerced to resign from the 
Council or lose their employment. This is not a question of 
hours and wages, it is a question of every man’s civil rights— 
the rights granted to him by the State, and it is eve 
man’s grievance. I would recommend that a thoroug 
agitation be commenced, that the men appoint a deputation 
to seek an interview with the directors of the company to 
demand their civic rights and liberties, and that failing a 
satisfactory result of these efforts, other measures should be 
seriously considered. To be tied to the Great Eastern Rail- 
way body and soul, and to be deprived of their citizen rights, 
is more than the men can be expected to tolerate. I hope 
you will have a very successful meeting, and that something 
will be done to combat Lord Claud Hamilton’s tyranny.— 
Signed, Richard Bell, Gen. Sec.” A great number of represen- 
tatives of trades societies were present and numerous energetic 
speeches were made, and at the conclusion a resolution was 





of the magistrate the contending parties withdrew, and 
eventually an agreement was brought about, the men paying 
part of the costs—2s. and 5s. each man; 

The lightermen’s dispute continues to have a disastrous 
effect on the business of the port of London, 

A difficulty with twenty-eight locomotive men of the Tre- 
degar Iron Company has been settled. They abstained from 
work without notice on the 15th inst., and summonses were 


| issued. On Monday the prosecution applied to have them 


withdrawn, the men having expressed their regret and re- 
turned to work. 

The bulk of the Penrhyn Quarry strikers decided to return 
to work on Wednesday, after a fortnight’s holiday. This 
week the sixteen men charged with assault will be tried. For 
the present the military force remains in the district. On 
Tuesday there was a crowded mass meeting held, when, for a 
time, the resolution to resume work was opposed, a counter 
a game being to march upon Bangor upon the morrow, 

ut eventually the resolution to go to work was carried. 








THE ae son of Major-General C. 8S. Hutchinson to the 
Board of Trade, in reference to the collision which occurred on 
August 25th at Sandhills No. 2 cabin, near Liverpool, on the Lan- 
cashire and Yorkshire Railway, has been issued. Major-General 
Hutchinson has arrived at the conclusion that the collision was 
caused by a mistake on the part of Signalman Francis Moran in 
giving permission for the Midland train to approach the home 
i of Sandhills cabin No. 2 while the ire and Yorkshire 
train from Leeds was standing at it. Considering the importance 
and busy nature of this part of the Lancashire and Yorkshire 
Fin and the number of block instruments and cer to which 

e signalmen have to attend, particularly in Sandhills cabin No, 2, 
Major-General Hutchinson says it is desirable that special 
Mmeans—such as are now ming common on many of the 
principal railways—should be adopted for, as far as possible, 
preventing a signalman from making such a mistake as led to this 
collision, 
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NAVAL CONSTRUCTION IN 
STAT. 


THE UNITED 


In the United States Nautical Gazette is given a list of 
seventy-three vessels now being built or about to be built for 
the United States Navy. The list includes thirteen battle- 
ships, six armoured cruisers, nine protected cruisers, four 
harbour defence monitors, sixteen torpedo boat destroyers, 
seventeen torpedo boats, seven submarine boats, and a gun- 
boat for service on the Great Lakes. The number of sub- 
marine boats will probably be a surprise to many readers, 
but while the French have talked persistently about their 
experiments in this direction, the Americans have been 
quietly and steadily experimenting. The following is the 
complete list of vessels now already under construction or 
awaiting contract :— 


First-class Sea-going Coast Line Battleships. 





) ! ne ] 
Length.| Displace-' g,,.64 














Name, | ment. Builders. 
| Feet Tons. |Knots) 

Virginia .. ..) 435 14,600 19 (Tenders being received 

Rhode Island .. 435 14,600 19 | ~ ” * 

Georgia .. .. 435 14 600 19 9 ” ” 

New Jersey 435 14,600 19 | ” ” ” 

Pennsylvania ... 435 14,600 19 | ” ” ” 

Maine.. .. ..' 388 12,300 18 |Wm. Cramp and Sons 

Missouri .. ..| 388 12,300 18 |Newport News Shipbuilding 
| Company 

Cle co vss 12,800 | 18 |Union fronworks 

Alabama .. .. 368 11,565 16 |Wm. Cramp and Sons 

Illinois .. ..| 368 11,565 16 |Newport News Shipbuilding 
| Company 

Wisconsin... ..| 368 11,565 16 |Union fronworks 

Kearsarge.. .. 368 11,565 16 |Newport News Shipbuilding 
| Company 

Kentucky... ..| 368 11,565 | 16 | 7 re re 





First-class Armoured Cruisers. 





Maryland... .. 502 | 13,800 | 22 |fenders being received 
Uolorade .. .. 502 | 18,800 | 22 | ” ” ” 
South Dakota .. 502 | 18,800 | 22 ” ” ” 
California... .. 502 13,800 | $3 ” ” ” 
Nebraska .. ..| 502 | 13,800 | 22 ” ” ” 
West Virginia ..| 502 13,800 22 ” ” ” 








Unarmoured Steel Vessels—Protected Cruisers. 


fenders being received 








St. Louis .. | 42a | 9542 | 22 
Milwaukee 424 | 9542 22 it a as 
Charleston --| 424 | 9542 22 ~ ra ae 
Chattanooga ..| 292 | 38200 | 16} |Lewis Nixon 
Cleveland... ..| 292 | 8200 | 164 |Bath Ironworks 
Denver .. ..| 202 | 8200 | 16§ |Neafie and Levy Shipbuilding 

| | | Company 
Des Moines ..| 292 | 8200 | 16} |Fore River Engine Company 
Galveston.. ..| 292 | 3200 | 164 |Wm. R. Trigg Company 

292 3200 | 164 | Union Ironworks 


Tacoma .. | 





Single-turret Harbour Defence Monitors. 


Arkansas .. 


252 | 3235 | 11} Newport News Shipbuildin 
| g 
Company 
No. 8 (unnamed 252 8235 | 114 Bath Ironworks 
| 
DOEED ce 0 252 | 8235 114 |Lewis Nixon 


Wyoming... ..| 252 8235 114 Union Ironworks 





Torpedo Bout Destroyers. 

















Bainbridge | 245 | 420 29 |Neafie and Levy Shipbuilding 
| | | Company 
Pree 245 420 29 | Bs * *s 
Chauncey... ..| 245 420 at ee 99 9» 
Dale oe } 245 4 420 28 | Wm. R. Trigg Cempany 
Decatur , ‘| 245 | 420 28 | 99 ‘ $s 
Hopkins .. ..| 244 | 408 29 — & Hollingsworth Com- 
y. | vany 
Hull .. | 244 408 29 | ‘ tg “ i 
Lawrence .. 243 400 30 |Fore River Engine Company 
Macdonough } 242 400 0 | te “ eA 
Paul Jones ..| 245 420 29 |Union Ironworks 
Perry .. .. ..| 2457] 420 29 me 
Preble | 245 | 420 aie és 
Stewart 245 | 420 29 |Gas Engine and Power Com- 
| | | pany and C, L. Seabury 
Truxton .. ..}| 248 433 30 |Maryland Steel Company 
Whipple --| 248 | 433 30 | ” ” ‘9 
Worden | 248 433 30 | i i ss 
Torpedo Bouts. 
Bagley .. .. 157 167 28 |Bath Ironworks 
Bailey ss «sf oa 235 30 |Gas Engine and Power Com- 
| pany and C, L. Seabury 
Barney of SOF 167 28 /|Bath [ronworks 
Biddle .. ..| 187 167 2B | oy ” 
Blakely ; 175 165 26 |Lawley and Sons 
Dahlgren .. ..) 146 146 304 Bath Lronworks 
De Long .. .. 175 165 26 |Lawley and Sons 
Goldsborough ..| 104 2474 30 | Wolff and Zwicker 
Nicholson... ..| 174 174 26 |Lewis Nixon 
ORM ss oe 174 174 SB is a 
Shubrick ... ..| 175 165 26 |Wm. R. Trigg Company 
Stockton .. .. 175 165 26 of s =e 
Stringham =..!_— 225 340 30 Harlan & Hollingsworth Com- 
| pany 
T. A.M. Craven 147 146 804 Bath — 
Thornton .. .. 175 165 26 Wm. R. Trigg Company 
ee 175 165 26 |Columbian lronworks 
WUE. so se} 896 165 265 |Gas Engine and Power Com- 
pany and C, L. Seabury 
Submarine Torpedo Boats. 
Plunger .. ..' 85 168 | «8 |Wm. R. Trigg Company 
MTs 08, x 63 120 10 (Lewis Nixon 
Grampus .. ... 68 120 10 |Union Ironworks 
Moceasin .. .. 63 120 | 10 |Lewis Nixon 
See ss 46 0» 63 120 | 10 (Union Ironworks 
Porpoise .. .. 63 120 | 10 |Lewis Nixon 
Shark... .. .:| © 120 | 10 cy 


Gunboat for the Great Lakes. 


No. 16, plans incomplete. Tenders not yet invited. 








THE ILLUMINATING POWER OF INCANDESCENT 
COAL GAS. acs 

Somz interesting experiments on the effect produced upon 
the duty of incandescent coal gas by alterations in the 
natural illuminating power of the gas itself have recently 
been published by Dr. Samtleben, of Bremen. The gas was 
burnt in an argand and with a Welsbach mantle, and it was 
examined photometrically before and after the addition of 
varying proportions of benzene vapour, ethylene, acetylene, 
and gasoline. The argand consumed 150 litres per hour at a 
pressure of 10 mm. (5°3 cubic feet at 0°39in.); the incan- 
descent burner consumed 100 litres at 80 mm. (3°5 cubic 
feet at 1°18in.); and the illuminating power is quoted ‘in 
the annexed tables in German standard candles. The figures 
are important, not only because they show the relative merits’ 
of different substances which may be suggested for the pur- 





pose of enriching coal gas, but also because incidentally 
they once again disprove the assertion that as the incan- 
descent system of illumination is practic ubiquitous, the 
consumer would not be deprived of any light were the en- 
richment of gas abandoned and a 13 or 14 candle-power pro- 
duct distributed. 


I,—Benzene Vapour. 


Per cent. by ee rene Candle-power 





volume, argand. with mantle. 
WUE yeh 8 ee as ae) be ae ee 
1-18 ba: ee Cae ke We LE a. Seen we be 
1-36 ee > ee ae DS ha oe Say ae 
1-78 21-6. 89 
1-95 22-7. 9l 
2-38 vol ag. BOOS a's 97 
1l.—Ethylene. 
Heavy hydrocarbons Candle-power Candle-power 
+ CoH, per cent. in argand. with mantle. 
a RCS ares: 
5-4... 33) ee Sk ee: ee 
7-6... 19-0 toll Selene 
10-0.. BOB ese teen Oe 
12-6 .. ae! Se ee ae” 
IlI.—Acetylene. 
Heavy hydrocarbons Candle-power Candle-power 
+ CyHg per cent. in argand. with mantle. 
ee et Sap Nera POR Se ARG | 
Oe Sa eee ae a Fe ate So. wistpeiea: cepa 
5-8... 22 ire ee ee 
bY aa i Be er ee 
8-8.. Soe ae eyes: ee eee 
1V.—Gasoline. 
Grammes per 1-5 Candle-powcr Candle-power 
hectolitre. in argand. with mantle. 
Sie ereiae hase a fo eet ates ee 
OE PT OE a Per te 
BD: os) a Sige ran Fae Mage Eo | 


ana tid Per er ae a8) Coton ne gece 








CAPACITY OF RAILWAY WAGONS AS AFFECT- 
ING COST OF TRANSPORT.* 


By Mr. J. D. TWINBERROW, 


Railway working, 1889-1899.—The course of railway finance 
during the past decade was indicated by diagrams, which exhibited 
graphically some of the particulars summarised in the annual 
report to the Board of Trade. The mileage exhibits an increase 
of 8°8 per cent. upon the total for the last year of the preceding 
decade ; capital has increased by 31°4 per cent., a portion of the 
advance being due to nominal additions resulting from the division 
of ordinary stock ; 14°5 per cent. has been added to the amount 
available for dividend ; upwards of 34 millions of this total are 
derived from sources other than the net receipts of railway working. 
The rate of increase of capital is thus more than twice as rapid as 
the growth of the amount available for meeting interest charges. 

The increases in the period referred to are 34 per cent. from 
passengers, 27°5 per cent. from merchandise, and 28 per cent. 
from minerals, The number of passenger journeys yielding the 
above receipts and the number of train miles necessitated by the 
traffic were given. Excluding season ticket holders, the journeys 
have increased by 42°8 per cent., but in the absence of information 
as to the number of passenger miles the actual increase of the 
service rendered cannot be stated ; the passenger train mileage is 
34°5 per cent. greater, so that the earnings per train mile have 
diminished slightly during the period under review. 

The tonnage of merchandise and minerals handled is 36°9 per 
cent. greater in the case of merchandise and 40 per cent. in 
minerals ; the train miles are 27°8 per cent. more, practically the 
same proportion as the advance in receipts. As the rates per ton- 
mile do not appear to have experienced a considerable reduction, 
the paying load per train mile has remained stationary, but the 
average length of haul has decreased. The earning capacity of 
the trains is slightly less, whilst the cost of working same is 
increasing ; any improvements which may have been effected in 
the construction of locomotives and rolling stock, and in engineer- 
ing practice, have not been of sufficient moment to counteract the 
increasing cost of labour and materials. 

The principal factor in reducing the cost of a product is the 
economy of labour in its manipulation, and this is effected in modern 
industries by improvements in plant or tools, whereby both the out- 
put and the remuneration of labour are increased ; the results of 
railway working in the British Isles afford noevidence of theadoption 
of that principle to this important branch of industry. The useful 
product of railway working is the passenger or ton-mile ; since these 
units determine the earnings, they should also form the basis for 
calculating the costs ; but it is customary to refer the expenses of 
British railways to the arbitrary and unmechanical unit of the 
train mile. This naturally tends to direct effort to the reduction 
of costs per train mile rather than towards developments of which 
the immediate effect may be an increased cost per train mile, though 
the final ratio of earnings to costs is improved. The ratio may 
improvéd in two ways—first, by refining to the utmost possible 
extent the stock and plant employed to work trains of constant 
earning capacity ; or secondly, by the efficient utilisation of ma- 
chinery and vehicles of greater earning capacity, permitting the 
realisation of larger receipts per train mile. 

The economies possible under the first heading are very limited, 
because refinement of design can only be expected to reduce the 
cost of fuel and repairs by a small amount, and will hardly affect 
the labour employed in working trains, If it were practicable to 
design a locomotive of such excellence as to save all the fuel, and 
at the same time avoid any increase in the cost of repairs, the 
result in working standard mineral trains would be a saving of 3d. 
per mile, or, say, 25 per cent. of the cost of locomotive power per 
train and per ton-mile. If, on the other hand, the average gross 
train load were doubled, by the efficient employment of engines of 
100 per cent. greater hauling power, the cost of fuel per train mile 
would be increased to 53d., and 50 — cent. might be added to the 
cost of repairs per mile run ; yet the final result, without in any 
way trespassing on the limits of practicability, would be a saving 
of upwards of 30 per cent. in the cost per ton-mile. But apart 
from any change in the motive power, the gross earnings per train 
mile may be increased by employing vehicles of greater earning 
capacity, the saving in tare weight being replaced by an equivalent 
amount of paying freight. 

The movement of goods upon the railways of the United King- 
dom exceeds 415 million tons yearly ; general merchandise accounts 
for 28 per cent. of this total, the remaining 72 per cent. being 
comprised of minerals. The mileage worked by goods trains is 
upwards of 177 millions, and in 1899 the gross earnings realised 
amounted to £52,116,994, of which about 42 per cent., or 
£21,834,477, was yielded by mineral traffic. 

Thus minerals constitute nearly three-fourths of the bulk, but 
yield little more than three-eighths of the revenue, the’ reason for 
this being that the schedule rates for minerals are lower than those. 
charged for general merchandise, whilst the average haul is pro- 
bably shorter ; yet the fact that the wagons are loaded to their full 
capacity, and can usually be dealt with in full train loads, whilst 
there is no expense involved in collection and delivery at terminals, 
renders this traffic fully as remunerative as that which is carried 
at higher schedule rates. 

It is obvious that any saving which may be effected in the tare 
weight of vehicles employed in this class of traffic will permit of 





* The Institution of Mechanical Engineers. Abstract. 





an equivalent addition to the paying load without increasing the 
cost of working ; 7.¢., a ani’ volume of freight will be moved by 
working the same train mileage, or the same traffic may be handled 
with a proportionate reduction in the train mileage. 

The average tare weight of a British mineral train is about 39 
er cent. of the gross load, so that 61 tons out of ovary 100 tons of 
ull trains are paying freight ; if one-third of this dead weight 
is saved by the introduction of wagons of increased capacity, the 
tare is reduced to 26 per cent. of gross, so that the net load is 
increased to 74 tons out of every 100 tons; this is equivalent to 
an advance of upwards of 21 per cent. in the gross receipts, or if 
the receipts remain constant the train mileage necessary may be 
reduced by 17°5 per cent. 

A train of standard 10-ton wagons will hold a paying load of 
0°52 ton. per running foot, about one-sixth of the total length 
being accounted for by the vacant spaces between adjacent head. 
stocks ; by increasing the capacity of the wagons, a paying load 
of 0°84 ton per foot can be readily obtained, thus the 
capacity per unit of length of train or siding is increased by 62 per 
cent. 

The assumption is sometimes adopted that the short haul 
characteristic of much of the goods traffic in this country will pre- 
vent the realisation of the economy which has followed the introduc. 
tion of rolling stock of high poe rare | on American railways ; but 
this conclusion is hardly warranted by a consideration of the 
influence of the decreased mileage per ton upon the working 
expenses. The effect of the shorter haul is to enhance the relative 
importance of terminal ep and to increase the ordinary 
working expenses per train mile, because the daily mileage obtain- 
able from on 8 and wagons is thereby decreased. It therefore 
tends to emphasise the necessity for increasing the gross receipts 
per train mile; whilst the multiplicity of junctions and sidings 
gives additional importance to the compact formation of trains of 
high capacity rolling stock. 

n dealing with general merchandise the British trader expects 
to have each individual consignment loaded into a separate vehicle 
and forwarded direct, without delaying the wagon to fill up’ with 
other goods for the same destination ; many British railways have 
analysed the traffic leaving important goods yards, and find that 
the average load per wagon is less than two tons, from which they 
conclude that a small wagon will yield a better actual ratio of load 
to tare than larger vehleles of greater nominal capacity, whilst the 
proximity of important towns on most of the great railway systems 
tends to diminish the advantage and to increase the delay inci- 
dental to the practice of transhipping from partially loaded wagons 
at intermediate junctions. The total cost of working goods trains 
approximates to 1d. per truck per mile, but the practice of cutting 
off a wagon or two at a certain junction will not save this amount, 
as there is very little difference between the cost of working a 
partially-loaded train and one which is loaded right up to the 
capacity of the engine ; but transhipment might be practised with 
advantage in connection with long-distance traffic, when it promises 
to release daily a sufficient number of vehicles to enable a reduc- 
tion to be made in the train miles necessitated by that traffic. 

On the whole, the carriage of general merchandise does not offer 
so favourable a field for the introduction of high capacity stock as 
does the mineral traffic of this country, but certain classes of 
merchandise, such as timber, bricks, rails, rolled steel work, Xc., 
which in any case involve the provision of special rolling stock and 
which are generally dealt with in large consignments, might with 
advantage be loaded in large wagons of low-tare weight. The 
Great Western Railway has built some bogie wagons for rail traffic, 
each capable of loading 40 tons, the tare weight being 17 tons 7 cwt. 
These wagons have a trussed steel underframe 45ft. long, provided 
with fixed bolsters for the reception of the load ; the sole bars are 
supported by suspension bolts bearing in spherical washers, secured 
at their lower ends to cross bars passing beneath the bogies, to the 
side frames of which the upper ends of the bolts are attached. 
This style of bogie dispenses with the heavy transoms and bolsters 
needed to transfer the load to the customary bogie pivot and 
thence to the side frames of the truck. 

It is possible to construct a wagon having a body of twice the 
standard capacity with an increase of one-third only to the tare 
weight ; the resulting gross load per axle will then be 14 tons, but 
since the enlarged capacity must be obtained chiefly by increasing 
the length, the wheel base of the four-wheeled vehicle will be so 
great as to occasion some inconvenience on the sharp curves of 
sidings in colliery yards and factories, and will involve greater 
resistance to traction on ordinary curves. It will also necessitate 
the removal of short turntables and traversers. 

Both the Great Western Railway and the London and North- 
Western Railway are experimenting with steel coal wagons of 
20 tons capacity ; the wheel base is 12ft. in each case, and the 
bodies are provided with side doors for unloading. The tare 
weight of the Great Western wagon is 8 tons 6 cwt., whilst that of 
the London and North-Western has been reduced to 7 tons 18 ewt. 
by the expedient of employing thinner plates and a lighter under- 
frame. 

The author proposes to overcome the objections due to length of 
wheel base by mounting the axles in a cantilever extension truck, 
which supports the underframe by means of a pair of laminated 
springs carried upon each end of the frame, which extends beyond 
the axles, and by intermediate helical springs. The design was 
described at some length. 

The successful introduction of high capacity wagons, either of 
the four-wheeled type, as tried on the Great Western and London 
and North-Western Railways, or of the eight-wheeled bogie 
pattern, is entirely dependent upon a satisfactory solution of the 
—— of terminals, The caketastial economies promised will 

oubtless justify a very considerable expenditure of capital in the 
alteration of existing plant ; but the carrying out of such a change 
without interfering with the normal course of trade will demand 
careful consideration, and as many of the terminals where the 
loading and unloading are carried on are private property, it is not 

robable that the owners will incur the cost of alteration to suit an 
innovation, from which the railways will be the immediate gainers. 
In connection with the coal traffic, the terminals will be found to 
fall under the following classification :—(a) Producer’s terminal— 
colliery yard. (+) Consumer’s terminal—industrial establishments, 
&c. (c) Trader’s dep6it—distribution by cartage. (d) Shipping 
terminal of railway or dock company. 

Terminals of class (a) will usually admit long wagons without 
alteration, but the levels of the screens and filling spouts limit the 
height above rail level; the weighbridges are usually adaptable 
for bogie wagons, if the load on each bogie is taken se tely. 

In the older establishments of class (4) short turntables and sharp 
curves with light rails are of frequent occurrence, the arrange- 
ments for shunting are often of a primitive nature, and would 
unequal to the task of moving wagons of greatly-increased gross 
weight. In the North-Eastern districts of England the coal wagons 
are invariably of the self-discharging hopper type, and industrial 
establishments are usually fitted to take advantage of this inex- 
pensive method of unloading. An instance of the influence of 
terminal arrangements on cost of handling may be quoted. 
A firm having a large daily consignment of coal contracted 
for the labour of unloading the mineral at the various 
points of consumption at the rate of jd. per ton, and found 
that the unloading of wagons provided with side doors, 
which were sent with a ‘special consignment from another 
district —— an topes - of --the cost bo 1s, : 
per ton. Self-dischargirig hopper wagons are also: used to grea’ 
advantage in some of py Ben se in Midland towns. Many 
large works situated in densely populated districts have not suffi- 
cient yard area to allow of the elimination of turntables; the 
working of their traffic in large wagons can then only be effected 
by the construction of a depét into which the railway wagons 
would discharge with the least possible delay, and from which the 
coal would be distributed to various points within the works by 
means of conveyors or by small wagons running upon the existing 
lines, The proprietors cqgnnot be expected to make the necessary 
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alterations in order that the carriers may reduce the cost of 
transportation ; the suggestion may be made that the provisions 
of such depOts on consumers’ premises at the cost of the railway 
company is worthy of consideration, when the volume of traffic is 
such that the annual saving in transporting same will liquidate the 
capital charges on the cost of the new plant. The interest of 
private owners in the introduction of high-capacity wagons is at 
present limited to the advantage of lessened first cost and repairs 
per ton carried, it might be possible to afford them an opportunity 
to share in the reduced cost of a by altering the 
basis of the charges from the net to the gross tonnage, reducing 
the rate in the inverse proportion of those weights. Thus, if the 
existing net load be 61 per cent. of the gross weighs the rates 
when charged on the latter would be reduced b per cent, in 
order that the revenue yielded by the traffic might be unaltered ; 
but the change will afford the trader a direct incentive to reduce 
the proportion of tare weight by adopting high-capacity wagons. 

Traders’ depts of class (c) consist uently of a length of 
siding with space for bringing carts alongside the wagons, from 
which the load is dise ugh side doors ; when the tonnage 
dealt with daily is insignificant, the carts are loaded directly from 
the railway wagon as required, and the wagon serves as the trader’s 
store; a8 wagon is therefore preferred, as it lessens the 
liability to a charge for demurrage. Three wagons of 10 tons 
capacity must be kept in constant service in order to supply the 
requirements of a retail trader using, say, 5 tons daily ; but, if a 
dept were constructed with a capacity of, say, 40 tons, the trader’s 
requirements would be met by the use of a ~e large wagon 
arriving at eight-day intervals, arid if the depdt situated one 
day’s journey distant from the colliery, and allowing one day for 
emptying and refilling, the use of the wagon will be required for 
three days in each period of eight days, therefore the average 
daily employment of tonnage will be te = 15 tons, or 50 per 
cent. less than the capacity employed daily in maintaining an equal 
volume of retail trade on the old system. Many of the coal 
terminals in London consist of parallel lines of way spanning the 
upper portion of hopper-shaped stores from which the road vehicles 
are filled at a lower level. The lines are usually connected by 
short traversers, or by turntables, and would require to be 
remodelled to accommodate wagons of high capacity ; but, owing 
to the great volume of the traffic and the considerable distance 
over Which it is transported, a small economy per net ton-mile will 
justify the expenditure of a considerable sum in order to effect the 
necessary alterations. 

The terminals of class d present a variety of features, differing 
in accordance with the practice of the various districts from which 
coal is shipped. 

Shipping plant was illustrated and discussed by the author. 
Scotch plant consists of a pivoted hydraulic jib crane, fitted with 
blocks and ropes or chains for lifting and for tilting, and of a 
simple cradle of sutlicient length to accommodate the wheel base of 
an ordinary wagon. The cradle rests upon a seating with its rails 
in line with those of a length of siding, from which the loaded 
wagon is pushed into place, being retained hy the curved ends of 
the rails of the cradle against which the leading tires rest ; the 
cradle is then lifted, and swung over the hatchway, and the tilting 
gear is raised in order to discharge the load through the end doors. 
‘The cranes being of an ordinary type are adaptable to the loading 
and discharge of all classes of heavy and bulky cargo, the only 
special feature being the cradle, which is, however, of quite simple 
and inexpensive construction. The practice of swinging the wagon 
out beyond the quay enables the coal to be discharged from a less 
elevation than that necessary in cases where the passage of the 
mineral from the quay line to the hatchway is effected by gravita- 
tion down inclined spouts, 

End-tipping wagons are exclusively used in the Welsh coal trade, 
but the method of tipping is not the same, The wagons are 
usually run upon roads parallel to the quay, turned at right angles 
thereto, and run on to the platform of a hoist, which is then 
raised to the requisite elevation, and tilted to djscharge the load 
into an adjustable spout projecting over the hatchway of the vessel 
alongside, the ae wagon is then lowered, turned, and run on 
to the empty roads. 

Durham and Northumbrian coals are transported in self- 
discharging hopper wagons, the shipment being effected from 
timber staiths which contain hoppers fitted with spouts projecti 
laterally over the vessels lying alongside. Tyne Dock, near Sout 
Shields, in Durham County, holds the record for the monthly and 
yearly tonnage placed on board. The wagons are run by gravita- 
tion down central roads, and in passing the short length of sharp 
inclination acquire sufficient impetus to travel through trailing 
points on a rising grade, by which they are brought to rest and 
their motion reversed ; they then take the points leading to the 
hoppers, where they discharge their loads and run back on the 
“empties” road, ‘The ease and rapidity of the process, the small 
number of men employed, and the absence of costly machinery, 
are features which stamp this plant with the character of an engi- 
neering achievement of the highest order. 

The author desires to express his thanks to Mr. J. F. McIntosh, 
member of this Institution, fer particulars of Scotch shipping 
crane, and for suggestion and encouragement in the preparation of 
this paper; also to P. W. and C. 8. Meik for photographs and 
particulars of a hydraulic coal tip ; and to Mr. C, A. Harrison, for 
drawings, &c., of the staiths at Tyne Dock. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL ADDRESS, 
By Professor JoHN Perry, M.E., D.Sc., F.R.S., President. 
(Continued from page 494) 

Our chiefs, the men who'run us all, our real men at this Institu- 
tion, may be called practical idealists. They have imagination and 
judgment and individuality. They have the imagination and 
enthusiasm of inventors, and yet they are more than inventors, 
for they can estimate the worth of their own inventions and control 
their imaginations. They are ready to receive all new ideas, they 
welcome all new things, and yet they are not carried away. They 
are radicals and yet they are conservatives. They have what 
Mrs, Beecher Stowe called faculty. 

A strong imagination well under control, surely it is the greatest 
of mental gifts. I look round me and wonder how many of us 
really have it; and how many of us are only dull music-hall 
loving men, who scorn novels and poetry, who live utilitarian, 
material lives, whose aim is merely to make money through 
electricity, who love it not for its own self, who cherish their 
“tuppeny-ha’penny-worth” of theory because it is sufficient 
for their immediate wants. Why, even the writers of leading 
articles in the daily papers can talk of the wonders of electricity 
and what may yet come to pass ; and yet we who make machines 
and use them and switch the marvellous thing on and off and take 
all sorts of liberties with it—we are like Calibans oblivious of the 
wonders of the fairy islke—like soulless priests making a living in 
the temple of Isis—like Aladdins who rub our lamp only to get the 
necessaries of life, 

Twenty years ago some of us were laughed at for our optimism, 
and yet everything that we declared then to be doable hes now 
actually been done by engineers, except the thing which was then 
and is now declared to be the supremely important thing, namely, 
the electric consumption of coal. We say now, as we said then, 
“The applied science of the future lies invisible and small in the 
Operations of the men who work at pure chemistry and physics.” 
And think of the wonderfully rapid rate at which laboratory dis- 
coveries have been made in the last eleven years, and how as the 
years go on they become more and more numerous ; and yet many 


of us plod along with our work seeing no farther than our noses, 





A year is now more ‘nt with discovery than a hundred 
years used to be, and yet the protective stolidity of our ancestors 
is upon us, and we think of the latest discovery as if it were really 
the very last that can be made. A thousand men are measuring 
and trying new things in laboratories all over the world. Some of 
them plodding and soulless ; others of them with imagination and 
clearness of vision. Do you think that nothing is to come from 
all that work ? 

And is it not one of the most important functions of the engi- 
neer to do as Mr. Marconi has done, to convince capitalists 
ignorant of science that if the successful laboratory experiment is 
tried on the large scale it must also be successful? And are we 
going to leave all this pioneering work, with all its possibilities of 
great gain, albeit with possible loss, to foreign engineers, when in 
most cases the scientific bogs has been made in England ? 
Are we so lacking in the hope and faith which are born of imagina- 
tion and science? And must we in the future as in the past have 
to rely upon the influx of the clever foreigner like Sir William 
Siemens? Must we, Boer like, always depend upon our Uitlander 
—— Fleming and German, Hollander, Huguenot, and 

ebrew, for the development of our natural resources ? 

Some of the best engineers I know are so exceptional that one 
must class them with geniuses ; they have faculty and character, 
and so they have become engineers even under the most unfavour- 
able circumstances. They have passed through ordinary schools 
and yet developed common sense. They were pitchforked into 
practical work, and their liking for the work as well as some 
curious kind of instinct led them to pick up all sorts of knowledge 
which have become part of their mental machinery. They con- 
tinue to pick up new kinds of knowledge when these become 
necesssary for their professional work. Unfortunately these men 
do not realise how exceptional they are, and they advise boys to 
go direct from school into works, They forget that the other 99 
rad cent. of men treated in the same way as themselves can only 

ome the hewers of wood and drawers of water to real engineers. 
Treated in this way average boys are just like so many sheep: 
they learn just what seems absolutely necessary and no more; 
their acquaintance with the scientific principles underlying their 
trade is a hand-to-mouth knowledge which becomes useless when 
their trade undergoes development. 

In 1867 I was an apprentice, and when in the drawing-oftice and 
pattern shop I remember well how I was chaffed for studying such 
a non-paying, non-practical subject as electricity. When I pub- 
lished my first electrical paper in 1874 before the Royal Society, 
and even for some years afterwards, the real students of electricity 
in England could be counted on the fingers of one’s hands, Many 
of us remember the first Gramme magneto machine that carfie to 
this country, a scientific toy, in 1874, How many engineers 
dreamt that a great new branch of engineering had been started ? 
Even in 1878 engineers were as a rule quite ignorant of electricity, 
and since then every year, although newspaper writers have talked 
largely of the age of electricity, the men actually engaged in 
electrical industries have acted as if the greatest of changes were 
not perpetually going on in it. To be left behind, or to become 
camp followers, children of Gibeon, this is the usual fate of the 
men who scorn theory. In 1882-4 we used to have to pay men 
£200 and £300 a year because they had a slight knowledge of 
electrical matters. In 1884-6 these very men were not worth 20s. 
a week ; they were weeded out of the profession and their places 
were taken by men of better knowledge. ‘Two or three years 
after, these better men were again found to have been weeded 
out, because men of still better knowledge were available. And 
so it has gone on ever since. Men learn just enough to get posts ; 
they settle down in these posts and scorn theory. They actually 
forget what little theory they once did possess. They know a 
great deal about existing machines, but presently they discover 
that improvements have been going on, and that they no longer 
have a right to say that they belong to the engineering profession. 
In every year one has told men, ‘‘ You will be left behind. See 
A and Band C. I told them three years ago, when their names 
were in everybody’s mouths, that they would be left behind like 
their predecessors, and they laughed. Now I tell you and you 
laugh, and you also will be left behind. Yes, I know that you get 
a good salary or large fees, and your head touches the po 
Nevertheless, because you neglect theory and the simple 
mathematics by means of which theory is made available in 
practical problems, you will have to take a back seat presently, 
for our profession is in its early youth and-is growing rapidly.” 

Remember that I do not now refer to the few exceptional 
heaven-born engineers who, in spite of bad training, do manage 
somehow to pick up the necessary knowledge. I speak of the 
average men, many of whom are now living in the same old fool’s 
paradise. They know enough for present needs ; they scorn the 
simple principles which underlie all our work ; they scorn the easy 
mathematics by which these principles are most readily employed 
in practical problems. They will have their reward. 

uch of the evil we suffer from is due to our average young 
men being pitchforked into works where they get no instruction 
as soon as they leave school. If ordinary school education were 
worth the name, and if schoolmasters could be brought to see that 
we do not live in the fifteenth century, if boys were really taught 
to think for themselves through common-sense training in natural 
science, things would not be so bad. But the average boy leaves 
an English school with no power to think for himself, and with 
less than no knowledge of natural science, and he learns what is 
called mathematics in such a fashion that he hates the sight of a 
mathematical expression all his life after. 

And what is the result? English engineers do make a wonder- 
fully intimate acquaintance with the machines and tools that they 
work with, but when it comes to the manufacture of new things 
they do it by fitting and trying, by quite unnecessary expenditure 
of money through trial and error. K machine is made and tried, 
and then another better one, until a good result is arrived at. 
And this method did well enough in the past, and would do well 
enough in the future if only we had not to compete with 
bape, Gon who can really calculate. It is not all smoke; there is 
a real danger in this foreign competition unless we mend our ways. 
There is an absolute necessity for great change in English ways ; 
but there are so many people interested in the maintenance of old 
methods of working; so many people who think they will lose 
their bread and butter if a change takes place ; so much capital, 
scholastic and other, invested in our old machinery, that it takes 
a catastrophe to produce changes. Much of the strength and 
weakness of England has always lain in her conservatism. We 
have been talking of standardisation of machinery lately, so I 
may say that things have been standardised in England for a long 
time. Now to get all the good effect of chseaiedinatiots it is 
occasionally necessary to go in for wholesale scrapping, and it is 
this scrapping part of the business that we dislike in England. 
We here all know that the District and Metropolitan railways 
might have been worked electrically years ago just as easily as 
they will be when we are allowed to begin upon them, but of 
course the scrapping of a lot of steam locomotives was a serious 
thing. The loss of experience to English electrical engineers, 
because of this hatred of scrapping, is leading to other incalcul- 
able losses. I understand that the whole generating and line 
plant—the whole machinery of the Boston tramways—has been 
scrapped several times since they first were driven electrically. 
Japan bas scrapped all her old civilisation just as France did. 
During the century now dying Germany has made the most 
sweeping changes in her law and school legislation, and indeed in 
everything. England, and Spain, and China, how they differ in 
this respect even from England’s own colonies, 

Of course it may be said that lish customs have grown 
during centuries; they are well tried, and there is no pressing 
need for sudden alteration. I quite agree, but unfortunately this 
very perfection and fitness of our customs have bred in us a want 
of flexibility, so that in cases where a sudden change is really 
necessary, we are disinclined to make the change merely because 
it is a change and for no other reason, 





No one has ever heard me speak of the decadence of ape. 
When the greatness and the wealth, the manliness and the 
strength, the healthiness and ag life of England are shown 
forth to the as yet ignorant world in all their magnitude there will 
be some astonishment. But it is our duty to keep up our high 
standards. We must change what is bad when we know it to 

bad, and not let bad things* continue to exist, parasitic growths, 
maintained because on the whole we are strong and healthy. You 
will perhaps think that this is a very serious exordium when | tell you 
that I have introduced it all on account of the state of mathematics 
in our profession. I feel a sort of degradation every time that I 
hear a successful, clever old member of this Institution sneering at 
mathematics. There is a plausibility about his statements ; he 
himself has been very successful in life without much help from 
mathematics; but indeed his sneer is doing a great deal of harm to 
the younger members who admire his success, who forget that he 
has succeeded in spite of, and not because of, his neglect of 


mathematics, 
(To be continued.) 








PLATINUM IN NORTH AMERICA.} 





In the summer of 1898 a demand suddenly arose for commercial 
uantities of the element osmium. At least half a ton was wanted 
‘or the manufacture of a new incandescent light by the Welsbach 

Light Company. This led the writer to examine localities where 
platinum had been reported, in order to determine whether 
osmiridium was contained in the crude platinum. 

The notices of the occurrence of platinum in this country given 
in scientific journals include two interesting observations in the 
East. One concerns a nugget said to have been found on land 
adjacent to the villageof Plattsburgh, which weighed 104°4grammes, 
and contained sufficient chromite to reduce the specific gravity 
from 17°35 for the heaviest portion to 10° 446 for the average of the 
nugget. This nugget gave “‘ unmistakeable evidence of osmium.” 

Messrs, William E, Hidden and J. H. Pratt have found sperrylite— 
platinum arsenide—in placers at several points in the Cowee Valley 
of North Carolina. ‘The conditions favour the belief that the 
source of this mineral is a ledge of impure rhodonite and biotite, 
containing much disseminated iron sulphides—conditions much like 
those at Sudbury, Canada. . 

There have been unsubstantiated reports of the occurrence of plati- 
num in place, in certain localities in the Catskills in New York, in 

ranite near Philadelphia, and again near Port Deposit, Maryland ; 
But the only localities where platinum is known to occur in North 
America, otherwise than as a mineral curiosity, are in California, 
Oregon, and British Columbia. 

As early as 1852 Prof. W. P. Blake called attention to the 
existence of platinum at Port Orford on the Oregon Coast, and 
noted that the platinum equalled from 10 to 30 per cent. of the 
gold. This article seems to be the original source of the statement 
that the proportion of platinum to gold increases northward. B. 
Silliman in his mineralogic notes on California, &c., extended our 
knowledge to the occurrence of platinum in the older deep placers, 
worked by the hydraulic process in Butte county. He also notes 
the occurrence of iridosmine with the platinum. Meanwhile T. 
Sterry Hunt had found platinum and iridosmine on the Riviere du 
Loup, Quebec, Canada, in 1851. 

The publications of the California State Mineralogist show that 
platinum has been found at many places on the Pacific beach, from 
as far south as San Bernardino county, northward to the mouth of 
the Columbia. Indefinite reports have been made of its occurrence 
further north on the Washington beach ; but its amount is certainly 
not great. Many of the beach mines have yielded platinum in 
commercially appreciable quantities, Still further north, platinum 
is found at Yaquina Beach, Oregon ; but the sands there are poor. 
Port Orford has proved, perhaps, the richest beach. 

All this beach-platinum is discouragingly fine and difficult to 
save. Mostof the platinum product has come from inland diggings, 
where the grains are comparatively coarse. It has become well 
known in certain of the placers of California. 

Though platinum metals are so frequently found in many of the 
gold placers, their occurrence in this region is by no means universal. 
The platinum-bearing placers confirm the accepted idea that the 
platinum originates in the serpentine rock in which this region 
abounds; for the platinum-bearing gravels are sure to be closely 
associated with some prominent serpentine ridge. 

A hurried trip through this region enabled the writer to learn, 
by the analytical aid of Dr. Waldron Shapleigh, that in the Bee 
Gum district of Shasta county, at Hay Fork, and at Chapman’s 
mine on the Trinity, osmiridium makes up perhaps the greater part 
of the mixture of platinum metals, At Chapman’s mine, Colonel 
Barrows obtained 30 oz of small nuggets, averaging jin. in 
diameter, apparently altogether too hard for platinum, and yet 
considerably coarser than is usual for osmiridium, which has the 
habit of occurring in very small scales. Dr. Shapleigh has shown 
that these nuggets yield a small amount of platinum on treatment 
with aqua regia, and then fall apart into the ordinary scales of 
osmiridium. He has found, also, that the Pacific-beach platinum 
often contains more than 90 percent. of osmiridiuw. Thisexplains 
the fact that little effort has been made to mine the platinum ; for, 
until recently, the osmiridium has had practically no value. 

In examining the well-known platinum localities on Granite 
Creek, in British Columbia, it was estimated that the placers con- 
tained about one-fifth as much platinum as gold. I could get no 
test for osmium, but Dr. Hoffmann, of the Canadian Geological 
Survey, has found samples of platinum yielding as high as 25 per 
cent., and on the average about 10 per cent,, of osmiridium. 

In further search for the platinum metals, the writer collected 
heavy sands from placer mines in California, Oregon, Washington, 
Idaho, Montana, and Alaska. These samples averaged 41b. in 
weight. The sand was first separated by ordinary assay-sieves into 
about nine sizes: coarser than 20-mesh; through 20, 40, 60, 80, 
100, 120, 160, and then 200-mesh. Lach size was then in good con- 
dition for easy separation of the highly magnetic portion by a rude 
form of separator. By limiting the ee separation to the 
highly magnetic particles, very little of gold or platinum was 
removed with the magnetic portions—as the panning of these 
portions proved. 

By panning each size, and then counting—or weighing, where the 
amvuunt was considerable—the flakes of gold and platinum, a fair 
idea of the proportion of platinum to gold could be gained. As the 
sieving was carried to such uniform sizes, it was possible, by count- 
ing weighed amounts, to estimate the unit — of flakes of the 
different sizes, and thus to ana roughly the total weight 
of gold and platinum obtained. 

In addition to the sands mentioned above, about 25 oz, of 
Klondike gold dust was examined, and only agrain or two, probably 
of platinum, was found, 








A new Company has been formed to work the Talbot 
continuous steel-making process under the title of the Talbot 
Continuous Steel Process, Limited, capital £300,000 in £1 
— The prospectus will be found in our advertising 
columns, 





* Such as our wretched system of weights and measures. O young 
America and Australia, is it wise to waste a year of overy child’s life, 
and years of the life of every business man, merely because we do it in 
England? You get many of your s from us, and of course the: 
say that without cwts., qrs., and Ibs., and Latin declensions and Euclid, 
the mind cannot be traincd. Do you believe them, or are you with open 
eyes making a great sentimental sacrifice? 


+ A paper by David T. Day, presented before the Amcrican Institute of 
Mining Engineers. : 
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ELECTRICALLY-DRIVEN PRINTING PRESSES. 


Iw our issue of July 13th last we went somewhat fully into 
the question of the driving of printers’ machinery by means 
of electricity. Of course it was impossible in the scope of 
that article to include details of every system at work in this 
country, and it may therefore be that a few further remarks 
of the ‘‘ teaser ” system, as worked by a number of English, 
Irish and Scotch newspapers, may prove of service to our 
readers. By the courtesy of the proprietors of our con- 
temporary the Daily Express, we have been permitted to 
examine the installation of that newspaper, which is one of 
many erected by Bergtheil and Young, who are the repre- 
sentatives in this country of the Bullock Electric Manufac- 
turing Company, of Cincinnati, U.S.A. Here there are three 
quadruple presses capable of printing and delivering ordinarily 
40,000 eight-page papers per hour, and up to 47,000 copies 
per hour in case of emergency. These presses are each coupled 
by a two-to-one reduction gearing to a four-pole fifty horse- 
power Bullock motor, the ordinary full-load maximum speed 
of which is 400, so that the ordinary maximum speed of the 
main shaft of the press is 800. The armature of the motor 
and the pole pieces are laminated. The coils of the armature 
are embedded in the iron, and protected at the circumference 
by hard wood wedges. The motor, which is compound- 
wound, is placed beneath the floor, and is completely out of 





away to the negative main. In Fig. 2 the line resistance D, 
shown dotted in Fig. 1, is brought into play, and the big 
motor is receiving current both from the main, direct through 
a resistance, and also through the “teaser.” In Fig. 3 the 
“teaser” and resistance D have both been cut out, and the 
large motor is shown running direct on the mains. Of 
course, there are intervening steps; these changes are not 
brought about in jumps, but gradually. The “ teaser” itself 
is cut out by an automatic switch, which acts as soon as the 
“teaser ”’ ceases to supply any current. There are the usual 
push buttons working in conjunction with a small battery in 
various positions on the press and on the controller by which 
the current can be cut off from the motor and the press 
stopped if desired. There is also an automatic switch which 
opens in the case of over load, such as hot bearings or a jamb 
in the press. In such cases it is impossible to close the 
circuit again till the controller has come back to its starting 
position, for a switch inside the controller falls open, and 
cannot be closed unless the controller handle is turned back 
to this position. 

Still another method of electrically-driving printing presses 
is that known as the Ward Leonard system. This differs 
from any we have yet described, and is said to be largely in 
use in the United States. In this case the regulation of 
speed is brought about by arranging a motor generator to 
aid or oppose the press motor, in the manner shown in Fig. 4. 
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the way. Close beside this motor is another which is con- 
siderably smaller, and the armature of which has two 
windings, so that the machine acts as a motor generator, the 


generated current being four times as great in quantity as | regulated by the reversing rheostat D. 


the current taken by the smail motor, but of a proportionally 
less voltage. By means of a controller of special design, it 


It will be observed that there is no large resistance in the 
| main circuit. A and B represent a motor generator, B being 
| the generator. C is the field of the generator portion, and is 
E is the press 
| motor, and F its field. The rheostat D is so arranged 
| that it can either assist or oppose the voltage of the 


can be arranged that the larger motor shall first of | mains. All the current for E has to pass through B. At start- 
all have current supplied to its armature by this small | ing the voltage of B is equal to and opposing the main voltage. 
motor—its fields being always excited from the main | Gradually, by means of the rheostat, the voltage of B is 


current of higher voltage—and afterwards, the small 


} 
| 


motor being cut out, shall have the current direct from | 


the mains. The system, in fact, has been developed primarily 
as a method of providing a means for obtaining the extra- 
ordinarily heavy starting torque required by large machines 
having a large moment of 
demand on the supply mains or other source of power. 
Large machinesseven when speed has been got up, require a 
very considerable quantity of current; but the current neces- 
sary to start the motors attached to these large presses and 
to gradually raise their speed is much greater. It is by no 
means unknown for the current at starting to be five or six 
times what it will be at full speed and full load. It is mani- 
fest, therefore, that supposing full load current is 80 ampéres, 
the starting current may be as high as 480 ampéres, if nothing 
were interposed between the motor and the source of supply, 
and this large current, though only temporary, may have any- 
thing but a desirable effect upon the mains. It will be re- 


inertia, without an ‘undue | 
| mum current. It will be observed that though there is no 


| Co., of 66, Fenchurch-street, E.C. 


membered that in the Holmes Clatworthy system there are | 


also two motors, but in this case the small motor instead of 
supplying current to the large motor is connected through a 
clutch to the shaft of the large motor by means of worm gear. 
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Fig. 4&-WARD LEONARD SYSTEM 


Both systems aim at the prevention of a large rush of current 
at full voltage from the mains or dynamo driving the motor. 

In the article already alluded to we gave some account of 
the working of the “ teaser ” system, and it will not be neces- 
sary to go into the question again very deeply here, but 
certain of the appliances used by the Bullock Manufacturing 
Company are well worthy of attention. The controller, 
although somewhat large, is not unduly so, and it is an in- 
genious contrivance. It is impossible, it is said, for a driver 
t> make any mistake with it; current cannot suddenly be 
switched on, for example, and it is impossible for the motor 


to be reversed—or rather for current to be supplied to | 


it in such a way that its direction of rotation would be 
reversed — without the 
starting point with all resistance in. We mention this latter 
question because one of the motor equipments which we saw 
was provided with a reversing arrangement. With some 
presses it is not considered a good thing to reverse their 


direction of rotation on account of the knives; but in this | 
instance it was specified and supplied, and is, so we were in- | 


formed, extremely useful and a saving of time. The func- 
tions of the controller are many. It closes the circuit in the 


switch being brought back to | 


reduced to zero; then the direction of the field excitation is 
altered, and B begins to generate current in the same direc- 
tion as the current from the mains. This goes on until the 
voltage applied to E is double that of the mains, B being 
capable of generating current at equal pressure with the 
mains. The armature of E may always work with its maxi- 


resistance in circuit the motor generator has to run as long 
as E is in action. 








ISOLATING STEAM VALVE. 





THE accompanying illustration shows a section of an isolat- 
ing steam valve recently introduced by Richard Klinger and 
It is intended that this 
valye should be mounted direct on the boiler shell, i.e., between 
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ISOLATING VALVE 


it and the stop valve, and it is claimed that it is a safeguard 
against dangerous escape of steam. In construction it is 


simple, being composed of a steam chamber provided with a’ 


pendulum valve, which can shut on to valve seats in either 
direction. Thus, if a burst occurs in a steam pipe, it is 
intended to close in one direction ; whereas, where a bank of 
boilers are used, if an accident should happen to one boiler 
the valve is meant to close in the opposite direction and 
prevent matters being made worse by reason of the steam 
from the uninjured boilers escaping. 

With the object of preventing the valve closing in either 
direction with too great force, it will be observed that small 
passages have been cast below the valve seats on either 
side. These are provided with the intention of affording 
steam cushions, and so reducing the concussion. ‘Attached 
to the spindle of the pendulum valve, where it emerges from 
the valve case, is a pointer, which shows in what direction 
the valve has been closed. Usually the valves are so arranged 
| that they will close when the velocity of the steam passing 


first instance on to the primary and field of the “ teaser” | through them exceeds the maximum for which they are con- 
motor and on to the field of the large motor; it then gradu- | structed by 20 per cent., but we are informed that practically 
ally increases the speed and output of the “teaser,” and | any adjustment can be made by adding to or subtracting from 
hence the current flowing through the large armature ; then, | the weight of the pendulum. As the ease with which the 


when the speed of the large motor is high enough to 
its armature being put across the mains, the controller does 
this, subsequently cutting the “teaser” out of circuit. 
controller then regulates the speed of the big motor, finally 
weakening its field when the highest speeds of all are desired. 


permit | 


| pendulum swings might be much reduced were the glands of 


| the spindle to be screwed up too tightly, a locking arrangement 


The | is provided whereby it is impossible to do this unless a key is 


| procured, which might be kept by some other person than the 


workman. A cover bolted on above the pendulum valve 


The accompanying sketches illustrate the three principal | allows this to be bodily withdrawn if necessary. 


relative conditions of the large motor and teaser. Fig. 1 


Of course, when the valve has closed some arrangement is 


in the full lines shows the the current coming from the | necessary by which it may be opened again when required. 
positive supply main through the primary winding of the | For this purpose it will be noticed that there is a screwed hole 


“ teaser.” 


The current from the secondary of the “ teaser,” | in the bottom of the valve case, from which a pipe, provided 


together with the current which has come through the | with a valve, may be taken to the steam pipe, and the 
primary then goes to the large motor armature, and thence pressure on both sides of the valve made equal. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE question of American competition again occupied a good deal 
of attention on ’Change in Hicainghins thie —Thanelagpcates 
noon, but there is reason to believe that the local iron and stee] 
masters are making more headway roy it just lately than for 
some time t. American steel billets and slabs of a certain 
quality are, however, still quoted £5 5s., delivered into this dis. 
trict, against £6 Staffordshire quotation. In the wire rod trade 
also continental agents are offering supplies at considerably below 
Midland rates, and the same may be said of transatlantic material 
of this kind, for American and Belgian wire rods are being quoted 
in this district at £7, whereas the usual quotation of late by local 
makers is £8, although in actual transactions business is concluded 
at something less. Some purchasers of Staffordshire-made iron 
bars at £8 and £8 5s. have been trying continental bars, because 
these last were quoted on a £7 10s. basis, but it is understood that 
in the cases where the trial was made the results were not satis- 
factory. The Unmarked Bar Association standard continues 
£8 10s. to £8 15s., but the iron is procurable from outside firms at 
less. Sheets, singles, are quoted £8 17s. 6d. to £9 2s. 6d.; doubles, 
£9 to £95s.; and trebles, £9 12s. 6d. to £9 17s. 6d. Galvanised 
corrugated sheets of 24 gauge are quoted £12 10s, to £13 f.o.b, 
Liverpool, and some of the local firms are busy supplying South 
African orders, not only for sheets, but also for small corrugated 
iron buildings or ‘‘ huts” for mili purposes, One or two large 
orders of this kind are in hand in the district, and are affording 
full employment. Hoop iron is £9 to £910s.; nail, rod, and rivet 
iron, £9 5s. to £9 15s.; and gas strip, £8 10s. to £9. A moderate 
business is doing in pig iron in small lots. 

Staffordshire ha steel low in carbon may be said to have almost 
entirely superseded iron for structural purposes, with a consequent 
gain of from 30 to 50 per cent. in tensile strength, together with 
other important advantages which engineers appreciate, For steel 
of this description makers asked this afternoon £8 to £8 10s. for 
plates, and £8 to £8 5s. for angles and girders. 

Consumers of pig iron appear to be content to cover their imme- 
diate requirements by hand-to-mouth purchases. Northampton 
and Leicestershire sorts are quoted 60s. to 62s, 6d.; Derbyshire, 
61s. to 63s, 6d.; and North Staffordshire, 62s. 6d. to 65s. This 
cautious buying will probably be continued as long as the present 
uncertainty exists as to what is to be the further course of prices 
during the coming winter. Good Shropshire cold-blast pigs are 
quoted 120s., and for inferior descriptions of this sort, low in 
silicon, makers and agents are disinclined to make concessions, 
Staffordshire cinder forge pig is still quoted 60s. to 62s. 6d., though 
the former is more like the business figure. Part-mines are 62s. 6d. 
to 65s., whilst the various chiefly-used qualities which come under 
the elastic term ‘‘all-mine” are obtainable at almost any figure 
between 65s. and 77s. 6d, according to the composition of the ores 
from which it is made, superior sorts ranging up to 100s. 

An outlay of about £30,000 has been decided upon by the 
Brierley Hill Urban Council in order to deal with the sewage on the 
septic system on the Brierley Estate, which the Council recently 
decided to purchase. , 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The iron and steel trades of this district pi sed to 
be drifting on towards the close of the year in a very unsatisfactory 
fashion. Both makers and manufacturers declare that unless 
there is to be some substantial reduction in the cost of production 
they have got to the ‘‘rock bottom ” as regards prices, erchants 
and consumers, on the other hand, are not at all convinced that 
the lowest point has been reached, and still hold back as much as 
ever from buying beyond what they are absolutely compelled. A 
very general impression is that a considerable quantity of work, 
the giving out of which was stopped by the very high prices, is 
simply pigeon-holed, and will come forward as soon as conditions 
are considered favourable. The difficulty, however, is that once 
the slump in the market has commenced, there is so much uncer- 
tainty as to when the downward movement will really stop, that 
all confidence is for the time being destroyed, and so far there is 
no indication of any sufficiently stable basis being established that 
is likely to bring about a revival of business, 

Only the slowest possible business continues to be reported on 
the Manchester Iron Exchange, and the meeting on Tuesday was 
but moderately attended, with an absence of inquiries of any 
moment the general report both amongst makers and manufac- 
turers. Here and there some extra orders were reported in pig 
iron at the very lowest prices, but this could scarcely be said tu 
represent any really appreciable improvement in business taking it 
all through, and for the most part buyers are still quite as chary as 
ever about committing themselves beyond immediate requirements, 
and merchants continue low sellers for forward delivery. Lanca- 
shire makers book occasional special parcels at about 75s., less 24, 
for No.3 foundry delivered Manchester. Lincolnshire makers’ 
quotations remain on the basis of 65s. 6d. net, with merchants 
quoting 1s. to 1s, 6d. less; and Derbyshire about 68s, 6d. to 
69s. 6d. net. In forge qualities there is practically little or nothing 
doing to really test prices, which finished iron makers declare have 
not yet been reduced sufficiently to meet the relatively much lower 
price of finished material. Nominally quotations remain at about 
64s., less 24, for Lancashire, 62s. 8d. net for Lincolnshire, and 62s. 
to 62s. 6d. net for Derbyshire, delivered Warrington. Prices for 
Middlesbrough and Scotch still tend in a weakening direction. 
Delivered by rail Manchester, No. 3 foundry Middlesbrough could 
be bought through merchants at 72s. 4d. to 72s, 10d., with makers 
asking about 73s. 4d. to 73s. 10d. Eglinton and Glengarnock 
average about 74s. 6d. to 75s. net., with American pig iron remain- 
ing at about 63s, 6d. net Manchester docks, 

In finished iron the business coming forward is only of the most 
limited dimensions, and forge proprietors have difficulty in keeping 
their works running more than about half time. ‘The list basis for 
bars remains at £8 10s. for Lancashire, and £8 10s. to £8 15s. for 
North Staffordshire, delivered Manchester. Outside makers are, 
however, much lower sellers, and the Scotch makers are cutting the 
market at considerably under these figures. Some extraordinary 
prices are talked of, and merchants who have anything like tempt- 





ing specifications to place anticipate being able to buy at consider- . 


ably under £8 from English makers, and much less from the 
Continent. Sheets are also extremely quiet, with £9 10s. about an 
average figure for delivery in the Manchester district. Hoops are 
perhaps not in quite so altogether unsatisfactory a position, and 
prices are being maintained at the official basis of £9 2s, 6d. 
for random to £9 7s, 6d. for special cut lengths, delivered here, 
and 2s, 6d. less for shipments, 

Generally business in the steel trade is in a disorganised con- 
dition, with a continued easing down in prices. Hematite makers 
are now quoting as low as 87s., less 24, for Nu. 3 foundry, delivered 
Manchester, although some special brands are nominally 2s. to 3s. 
above this figure. Local steel billets are not now quoted more 
than £5 15s, net, with no business doing even at this figure. Steel 
bars range from £8 and £8 5s, upwards ; steel plates from £7 10s. 
for strip qualities, with the association basis for boiler plates still 
£9, less 24, but in the open market there are lower sellers, and 
— could be placed without difficulty at about £8-15s, delivered 

ere. 

The. situation generally throughout the engineering trades 
remains without any really material change from what I have 
reported recently. Although outside electrical engineering and 
the locomotive building trades the outlook is not altogether satis- 
factory as regards the new work coming forward, activity in most 
branches is still well maintained upon orders in hand which will 
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keep most of the principal firms fully engaged, at any rate into the 
ensuing year. he textile machinery es remain in much the 
same depressed condition, and very little new export work is being 
got, but in the Oldham district the erection of a number of new 
mills will provide temporarily a fair amount of activity for some of 
the local engineering establishments, 5 

The further returns as to employment issued by the trade 
unions continue generally of a satisfactory character. The local 
— of the Amalgamated Society of Engineers reports the 
members fairly well employed, and, with the exception of a few 
instances, an absence of friction. In Manchester the number of 
unemployed is about 2 per cent., and it is added that the large 
paige ap and tool-making firms are busy, particularly the latter, 
who are still running overtime. These firms, it is added, however, 
appear to be full-handed, as there is not that call for men in this 
branch that characterised the earlier months of the year. With 
one or two exceptions the textile machine-making shops are slack, 
the men either being indefinitely suspended or playing ‘‘ weeks 
about.” In the returns for the society generally, the unemployed 
list shows a small increase as com with last month, but the 
proportion is still only 2) per cent. of the total membership. It 
may be added that the membership of the society during the past 
month shows an exceptionally large increase, the total being now 
87,261, as compared with 86,504 at the beginning of October. 

The organising delegate of the society for the No. 2 division, 
which includes the bulk of Lancashire excepting the Manchester 
district, reports that at the present time there are many questions 
to contend with, some cof them of far-reaching importance. At 
Bolton and Oldham there has for some time past been the vexed 
question of unskilled men being put on machines, and within the 
last few weeks, he adds, fresh encroachments in this direction have 
arisen at Blackburn and Newton-le-Willows, where negotiations, 
which are still pending, have been entered into with the firms 
involved, 

The quarterly financial statement issued by the Amalgamated 
Society of Engineers shows a larger increase in the money balance 
than in any previous similar period during the last three years. 
The reserve balances are given at £376,931, as against £349,217 at 
the end of June ; but of the present balance £121,756 belongs to 
the superannuation reserve fund. 

Mather and Platt, Limited, inform me that they have purchased 
a portion of the buildings and equipment of the American 
machinery section at the Paris Exhibition, and I understand that 
this is to be erected here in connection with the new works the 
above firm are laying out in the immediate neighbourhood of 
Manchester, 

A steady tone generally is maintained throughout the coal trade, 
and the view of the present position that is taken by the colliers’ 
representatives in some of the Lancashire mining districts may be 
of interest. They report that the stocks so far accumulated are 
infinitesimal as compared with the normal condition of affairs at 
this time of the year. It is the exception rather than the rule 
where coal is being wound on Saturdays, the miners having an 
aversion to working six days per week, whilst the colliery pro- 
prietors derive little advantage from running the machinery on so 
short a day. The miners, itis added, are earning good wages, the 
recognised minimum being 7s. per day, and in many cases they are 
getting more than their foremen and other officials, Much 
dissatisfaction exists at not a few pits in consequence of 
this, and applications on the part of colliery officials for increased 
remuneration are in contemplation. Endeavours are also being 
made in various parts of the country to obtain price lists for 
different kinds of work, in order that the miners may know 
exactly what they may expect to receive at week-ends, when 
engaged on other work than actual coal-getting. 

All descriptions of round coal are moving off satisfactorily, and 
the lower qualities continue in fairly good inland demand for 
steam and forge purposes, and although supplies generally are 
ample, prices are maintained at about 12s. 6d. to 13s, at the pit. 
As to engine classes of fuel, some of the Lancashire representatives 
are talking in a more confident tone with regard to the outlook, 
and there would not seem to be that anxiety about maintaining prices 
which was noticeable a week or so back. It can scarcely, however, 
be said that the actual position generally shows any improvement. 
There are still plentiful supplies on the market, and not a few of 
the Lancashire collieries have surplus output hanging on their hands 
which they are more anxious to dispose of than they have been 
recently. So far, however, as the association list prices are con- 
cerned, these are being firmly maintained at about 10s. to 10s. 6d. 
for the best qualities of slack at the pit. Slack from other districts 
still comes forward at considerably under these figures, and as 
1 have previously stated, is largely supplying one or two 
important Lancashire markets, Some of the largest users of engine 
fuel are not satisfied with the mary position, and several import- 
ant contracts usually settled about this time of the year are being 
held in abeyance, users in the meantime buying only over very 
short periods, 

The shipping demand continues to slacken off, and prices show 
a further easing down, 15s, 3d. to 15s, 9d. representing about the 
full average figures for steam coal, delivered Mersey ports. 

Prices for foundry cokes are steady at about 28s, to 30s., with 
the basis for furnace cokes about 15s, at the ovens. 

Barrow.—There is very little, if any, change to note in the 
hematite pig iron trade. A fair demand exists, but makers are not 
doing much business, nor are they in need of orders, being well 
booked forward, but they are not being so pressed for deliveries 
on steel-making account, and this has given them greater freedom 
as a consequence. Makers are quoting 78s. to 8ls. per ton net 
f.o.b, for mixed Bessemer numbers, and warrant iron is at 76s. 3d. 
net cash sellers, buyers 76s. There is an easier tone in warrants, 
which is all the more remarkable in face of the fact that warrant 
stocks are down again on the week to the extent of 2245 tons, mak- 
ing the reduction since last Christmas 170,077 tons, and leaving in 
hand only 27,770 tons. This is truly a strong statistical position 
for makers, and will stand them in good stead whenever a removal 
in trade leads to an increase in prices. There are 37 furnaces in 
blast, compared. with 47 in the corresponding week of last year. 

[ron ore is in brisk request, and the output from the mines is all 
readily bought up, and in addition to this a large weekly tonnage 
of Spanish and other foreign ores is imported to West coasts. 
Native ores of good quality are still quoted at 17s. 6d. per ton net 
at mines, best ores at 22s, and 23s., and Rubio ores at 19s, net at 
West Coast ports. 

The steel trade is very unsteady. Orders are not well held, and 
the demand for winter deliveries is not brisk. There is a fair 
demand for hoops and merchant steel, but a quiet tone in heavy 
rails, ship plates, &c. Prices are easier, but they do not seem to 
tempt orders. Yet there are good prospects for the trade next 
spring if it is found possible to ease prices down somewhat. This 
can only be done by a relief from all elements of cost, fuel being 
an especially dear feature at the moment. Indeed, for some time 
past it has been difficult to make ends meet, to say nothing of 
making profit, in consequence of the high price of raw materials, 
labour, &c., running away with the profit, which, in brisk times 
especially, may reasonably be expected to fall to the lot of the 
manufacturer. 

There is no change to note in shipbuilding or marine engineering, 
ate yards and works are very busy on the Admiralty orders 
on nd. 

The coal trade is brisk, but the market is a bit easier, and 
prices are likely to come down, deliveries being fuller and the 
supply at the moment really greater than the demand. Coke is 
uso slightly easier, but the consumption is smaller, consequent 
on the damping down of two furnaces at Askam, where a wages 
dispute exists, 

he shipments of iron and steel from West Coast ports have 
been somewhat quiet during last week. e returns show that of 
iron 6670 tons were exported, and of steel 6782 tons. This com- 
pares with 12,010 tons of iron and 6116 tons of steel in the cor- 
responding week of last year—a decline in iron of 5440 tons and 





steel an increase of 666 tons. Up to date bog Pa the shipments 
of iron have reached 575,260 tons and steel ,871 tons, as com- 
pared with 462,265 tons of iron and 431,648 tons of steel—an 
increase in iron of 112,995 tons, and in steel a decline on the year 
of 75,777 tons, : 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade continues in a state of uncer- 
tainty, buyers holding off in the hope that values may fall, and 
sellers standing stiffly wherever they can to the old rates. Mer- 
chants state that there is no likelihood of house coal being cheaper 
this side of Christmas. On the other hand, there is no difficulty 
now in getting supplies, and this shows that the time of pressure 
has passed. While the demand for house coal continues remark- 
ably quiet for the period of the year, merchants state that they 
have very slender stocks, and the slightest change to wintry 
weather would instantly restore firmness to business. The early 
stocking, as has already been pointed out, is accountable for the 
present languor in household fuel, while the continued mild 
weather has also contributed to the diminished demand. Best 
Silkstones, however, continue to fetch from 15s, to 17s. per ton; 
Barnsley house, 14s, to 15s. per ton. Those who can place large 
orders are able to do so at lower rates. 

Steam coal is now in considerably lessened request, owing to the 
falling-off for export. The railway companies continue to take an 
average tonnage, and steadiness, on the whole, marks the business 
done inland ; still, values are lower, Barnsley hards being now 
easily obtainable at 15s. to 16s, per ton, while concessions from 
these quutations have been made in several instances. A heavy 
weight of gas coal is now being delivered on account of contracts ; 
those who have to buy this class of coal in the open market pay 
more money. There is again a brighter tone in the market for 
engine fuel for Lancashire and several of the Yorkshire textile 
centres, The dropping tendency previously noted has disappeared, 
and although no advance is reported in quotations, all expectations 
of further weakening of prices are at an end. It is not expected, 
however, that manufacturing fuel will again reach the values which 
caused so much trouble a short time ago, as in various directions 
small coal is being stocked. Nuts make 9s. 6d. to 10s, 6d. per 
ton, screened slack from 7s. 6d. per ton, pit slack from 6s, 6d. per 


n. 

The coke trade continues very weak. Producers and merchants 
are exercised over the changed position, and several interviews 
have taken place to devise some measures of meeting the situation. 
As a result production is being materially reduced, and values keep 
dropping. Ordinary coke is now quoted at 14s. to 16s. per ton, 
while washed coke is at 17s. per ton. 

There is no slackening in the activity which has prevailed all 
the year in the large iron and steel establishments at the East End 
in military material, more particularly in armour plates, armour- 

iercing and other projectiles, in which work is being carried on at 
high pressure. There never has been a time when the weight of 
platesready for delivery, and in course of manufacture, has been 
anything like so great, while as regards several descriptions of shot 
and shell the orders have been simply enormous of late, and 
still continue heavy enough to keep the entire plant going day 
and night. 

An improvement has also to be noted in the railway material 
trade. Several local companies, including the Midland and Great 
Central, have given out considerable orders for locomotives, and a 
large proportion of the material uired for them is, as usual, 
being made in Sheffield, while further additions to this class of 
work are under consideration. In the local wagon works an 
unabated demand is reported, not merely in wagons, but in all the 
accessories required in their building. The first fruits of what is 
hoped will be a busy market are now on hand in the form of railway 
works for the Natal Government. On the whole, prosperity 
continues to be enjoyed throughout all the great works in the East 
End, although the steel trade in the higher grades is not quite so 
active as could be wished. 

In the lighter industries reports vary very considerably. 
Although there is a large amount of work doing both in cutlery 
and plated goods, there is nothing like pier activity, and the 
home demand is much quieter than was looked for during the 
summer. The fact is, that the stocks left over last Christmas are 
still heavy, and in spite of various attractive novelties which 
have been put before metropolitan and other houses, there is no 
satisfactory response in the travellers’ order books. Fashion is 
again telling in regard to hafting material ; stag hooks for walking 
sticks and umbrellas are not in favour at present, and this change 
in ‘the mode” is great enough to cause a collapse in the horn 
trade. Thus it is that although at this season of the year there 
ought to be a large demand for every description of common stag 
and similar lower-priced hafting material for use in the cutlery 
crafts, the home business is slower than it has been known for 
many years, and the foreign trade is equally quiet. At the same 
time there is an improved business done in pressed handles for 
matchets, spear-point knives, and goods of the cheaper grades gen- 
erally. These are sent chiefly to South America and the West 
Coast of Africa. In other specialities of « similar kind there is also 
a good business doing ; several manufacturers state that the 
demand is far in excess of their facilities for production. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE downward tendency in the iron and allied industries is more 
marked this week than ever. Demand is slacker than it has been 
at any time during the last five or six years, prices have continued 
to decline in most branches, prospects are declared to be dis- 
couraging, and the tone of business is anything but satisfactory. 
There is no inducement of any kind for consumers to buy for for- 
ward delivery ; indeed, almost everything favours their policy of 
holding off, and no one buys who can at present do without the 
iron. The warrant market reflects this fecling very conspicuously, 
for even for delivery so short a time ahead as a month there is a 
backwardation of 1s. per ton, and consumers have not enterprise 
enough to speculate for deliveries to be made next year. In the 
finished iron and steel industries, the contrast between the state of 
trade now and what it was in the early part of the year is very 
noticeable ; then manufacturers could not keep pace with the 
requirements of consumers. Now sellers have to seek buyers, 

uyers have this week been able to get prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron at bis 9d., and there has 
been some business done at even 64s, 6d., though the leading firms 
have not come below 65s. A very unsatisfactory feature of the 
trade is that the lower qualities of Cleveland pig iron are dropping 
in value even more quickly than No. 3, though they have for some 
time been relatively cheaper. Taking 64s. 9d. as the price of 
No, 3, consumers under ordinary circumstances would be able to 
get No. 4 foundry at 64s, 3d., but they have now to accept for it 
62s, 6d. ; similarly, grey forge is being sold at 60s. 6d, where 
63s. 9d. should be got for it. But the production of the lower 
qualities is more in excess of the requirements than is that of 
No. 3, and it is believed that makers hold considerable quantities 
of forge iron—at any rate, they press it considerably for sale. 
Consumers under such circumstances have no fear that they will 
have any difficulty in —- all the iron the uire whenever 
they need it, and therefore they will continue their hand-to-mouth 
policy as long as the market is unsettled and prices show indica- 
tions of further fall. 

Cleveland warrants, which in the summer were 3s, 6d. per ton 
above Scotch, are now nearly 4s, below them, and as it is again 
possible to deliver Cleveland iron to Scotch founders at a price 
which compares favourably with native iron, heavier shipments 





from the Tees to Grangemouth might be looked for. They have 
not improved, however. . This is all the more surprising when it is 
borne in mind that No. 4 foundry, which is the —- chiefly 
taken, is to-day relatively a deal cheaper than Cleveland 
warrants, and No. 3 also—it is 2s, 3d. cheaper instead of 6d. only. 
An increased business with Scotland at this time of the year 
generally makes up to some extent for the slackening of the over- 
sea business, but it is not so this year, and sellers are weak in 
consequence. 

The fallin the prices of East Coast hematite pig iron has apparently 
been checked, as for more than a week the quotations have been 
stationary, whereas they had been declining for some time at the 
rate of 1s. per week. In other respects it cannot he said that the 
situation is any better, for both local consumption and shipments are 
slackening, and short time at the steel works is repo To-day 
793. per ton is quoted for early deliveries of mixed numbers of 
East Coast hematite pig iron, this being 8s. below the best of the 
year, and as there is less pressure to sell than has been reported 
for several weeks, producers are inclined to adhere to the present 
rates until they can get more relief in the cost of manufacture. 
Rubio ore has been reduced to 19s. per ton delivered at wharf on 
Tees or Tyne, this being 2s. 9d. below the best figure of the year. 
Some cargoes have been sold, however, as low as 18s. z 

The shipments of pig iron from the Cleveland district this month 
are disappointing ; on — account they are much below those 
of last month, and also of November, 1899. They have reached 
56,545 tons, as compared with 63,825 tons last month, and 64,934 
tons in November, 1899, all to 2lst. The stock of Cleveland pig 
iron in Connal’s warrant stores is naturally increasing, seeing that 
exports are poor; the quantity held on Wednesday night was 
18,440 tons, an increase this month of 2999 tons. The stock of 
hematite pig iron in the stores still continues at 555 tons, no change 
having been recorded since the middle of July. 

Prices of manufactured iron and steel are still tending down- 
wards, The syndicate of bar iron producers in this district have 
this week decided to reduce their quotations 10s. per ton, maki 
a decrease of 20s. within a month, and of 30s. since the downwai 
movement commenced. Common iron bars can now be got at £8, 
best at £8 10s., and double best at £9, less 24 per cent. f.o.t., but 
there are firms outside the syndicate who are holding out for more. 
Steel hoops have been reduced 10s. per ton, and are quoted at £9, 
less 24 f.0.t. Steel rail manufacturers are taking almost whatever 
price they can get, and certainly would not refuse £6 per ton net at 
works for heavy steel rails, particularly when orders are so few, 
and competition so keen, that full work can hardly be found at all 
establishments ; indeed, one leading firm have only been running 
their mills four days per week lately. Plates and angles are steady 
at the reduced prices announced a fortnight ago, but there is very 
little doing, and importations of foreign plates are bearer | more 
frequent in Tyneside ; as yet only one consignment of foreign 
plates has been landed in the Tees. Iron and steel ship plates and 
angles are quoted at £7, less 24 per cent. at works. Cast iron rail- 
way chairs have been reduced to £4 15s. net at works, and steel 
pr Sl sleepers can readily be bought at £7 10s. net. 

An extensive scheme is mooted by a number of oe producers 
in South and West Durham and Cleveland to supply electricity in 
bulk in these districts, which contain numerous collieries, ironstone 
mines, ironworks, railways, engineering works, shipbuilding yards, 
all of which require power, either steam or electricity. Parliamen- 

powers are to be applied for. It is stated that it is the 
intention of the company to have one station near Consett, 
another near Aycliffe, another at Haverton Hill, another at 
Skinningrove, and at other points near to collieries, so that fuel 
may be had as cheaply as possible. 

The death took place on Sunday, in London, of Mr. Charles 
Jesper, the general goods manager of the North-Eastern Railway 
Company since 1892, He was born in 1854, and began his railway 
career in 1870 at Darlington. He was afterwards in the mineral 
manager's office at York, and in 1875 was transferred to the 
general manager's office, where he remained till 1892, 

The Wallsend Slipway and Engineering Company, Limited, has 
taken the necessary steps to convert its ordinary and preference 
shares from £10 to £1 each. The Tyne Pontoons and Dry Docks 
Company is about to follow this example; in fact, a meeting is 
to be held next Friday. 

A syndicate has been formed for the purpose of erecting an 
aérial bridge across the Tyne between North and South Shields. 
It is to be 200ft. high, with a clear span of 640ft. There will be a 
platform suspended by cables, and it will travel backwards and 
forwards, being moved by electricity. 8. A. Sadler and Co., the 
owners of the Malton Colliery, near Lanchester, have constructed 
an aérial railway for the conveyance of coal from their Hill Top 
drift to Malton Colliery, a distance of three miles. 

The coal trade is not quite so active as for some weeks past, and 
prices generally are easier, as shipments are not so brisk, and the 
consumption for industrial purposes at home has fallen off. Best 
steam coals can now be had at 16s. per ton f.o.b., and small at 
8s. Sd. Coking and bunker coals are in considerably less request, 
and offers to sell are more numerous than for a long time, so that 
prices are weak, coking coals at 15s., and bunkers—unscreened—at 
14s. f.o.b. Coke has also continued to fall, foundry coke being 
now obtainable at 23s. per ton f.o.b., and blast furnace coke of 
medium quality at 20s. 6d. delivered on Teesside, which, however, 
consumers will not pay for next year’s delivery. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a comparatively small business this week in the 
pig iron warrant market, and prices on the whole have had an 
easier tendency. Business has taken place in Scotch warrants from 
68s. 74d. to 67s. 104d. cash, and 68s. 6d. to 68s. 14d. one month. 
A quantity of Cumberland warrants was sold at 76s. 3d. for 
delivery in ten days, business having started at 77s. 9d. for cash. 
The weakness in the prices of this class of iron is attributed to 
reports from the West Cumberland and Barrow districts that con- 
siderable sales have been effected there at a marked reduction in 

rices. In the last few days dealers have rather fought shy of 

ematite, it being not impossible that some speculative coup — 
be in course of preparation. In the Glasgow market there has 
been scarcely anything doing in Cleveland warrants, 

The prices of both Cumberland and Scotch hematite are nomin- 
ally as before, but it is alleged that business is being done at lower 

rices in both cases. Thisis not at all surprising, for the deliveries 
in some instances are said to be fixed well into the future, when it 
is anticipated that prices generally are almost certain to be con- 
siderably lower than at present. 

Prices of Scotch makers’ iron are materially lower this week, the 
decline varying from 6d. to 1s. 6d. per ton. Govan, No. 1, is 

uoted, f.o.b. at Glasgow, 69s. 6d.; No. 3, 69s.; Carnbroe, No. 1, 
72s.; No. 3, 70s. ; Clyde, No. 1, 79s. 6d. ; No. 3, 69s. 6d. ; Gart- 
sherrie and Calder, Nos. 1, 80s. 6d.; Nos. 3, 70s. 6d.; Summerlee, 
No. 1, 84s.; No. 3, 70s. 6d.; Coltness, No. 1, 87s.; No. 3, 70s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 80s. 6d.; No. 3, « Od. ; 

linton, at Ardrossan or Troon, and Dalmellington, at Ayr, 

os. 1, 71s.; Nos. 3, 69s. 6d.; Shotts, at Leith, No. 1, 85s.; No. 3, 
71s. éd.; Carron, at Grangemouth, No. 1, not quoted ; No. 3, 72s, 
perton. . 

The stock of pig iron in Glasgow warrant stores has, in the last 
six days, decreased 1000 tons, the total decrease since the begin- 
ning of the year being 172,130, and the stock now amounting to 
only 73,120 tons, 

e shipments of pig iron from Scottish yy in the past week 
have been 4350 tons, com with 5387 in the correspondi: 
week of last year. To Italy 435 tons were despatched, Holla 
315, Spain and Portugal 290, Australia 261, China and Japan 200, 
Cansiin 15, South America 65, India 100, France 150, any 
184, Belgium 70, other countries 95, the coastwise shipments being 
2170, compared with 2519 tons in the same week of last year. 


* 





530 


THE ENGINEER 





Nov, 23, 1900 








The import trade in both raw and manufactured iron is on the 
increase, and is attracting a great deal of attention on ‘Change 
and in trade circles generally. We are receiving pig iron from 
Germany as well as the United States ; but, on the other 
hand, the Germans are also being called upon to reckon with 
American imports. The arrivals of Middlesbrough pig iron at 
Grangemouth in the past week were 4164 tons, an increase of 1275 
tons compared with those of the corresponding week ; but the 
total my ps of this class of iron since the beginning of the year 
are 127,308 tons less than in the corresponding period of 1899. 

Since last report three additional furnaces have been put on 
hematite pig iron, and there are now 40 producing hematite, 34 
ordinary and 6 basic iron, the total of thus in operation in 
Scotland comparing with 77 in the preceding week and 82 in the 
corresponding week of last year. 

As regards the finished iron trade, there is a good deal of 
irregularity in the matter of employment. At some of the works 
it is scarcely possible to keep men and machinery going, while in 
other instances there is steady employment. The position of the 
manufacturing trades as a whole, including the different branches 
of the foundry trade, is easier, and competition for orders that 
come into the market appears to be increasing in severity. 

Various causes have conspired to give a little more strength to 
the coal market. The prevalence of much colder weather has 
quickened the demand for household coals for home consumption, 
and the business in this department has accordingly assumed a more 
active condition, arresting, for the time at least, the downward 
course of prices. In the export branch there has been a little 
more inquiry, the recent decline in freights giving some encourage- 
ment to shippers. The agererate shipments from Scottish ports 
in the past week were 205,013 tons, compared with 194,176 tons 
in the preceding week, and 187,860 in the corresponding week of 
last year. Main coal is quoted f.o.b. at Glasgow 12s, 6d.; ell, 
13s, 6d. to 14s, 6d.; steam, 14s, to 14s. 6d.; splint, 14s. 6d. to 
lis. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I was enabled just after the despatch of my report last week to 
lean and wire the fact that the Admiralty had placed coal orders 
or a quarter million tons in the Cardiff district. Full particulars 

are still wanting, but the principal coalowners who have been 
favoured are the following :—Cory Brothers, 40,000 tons ; Ocean 
Company, 40,000; Glamorgan, 50,000; Cambrian, 30,000; 
arp re 15,000 ; Ncrth Navigation, 5000 ; and Great Western, 
5000 tons. The remainder of the order has been received by the 
Dowlais Company, Nixon Company, Locketts, United Nationals, 
and Hills Plymouth, but the proportions are notgiven. The prices 
are 20s. 3d. and 21s, It is understood on ’Change that some of the 
leading firms, not specified, quoted higher, and were not accepted. 

This week the Orient line entered into a contract with a London 
firm for their usual supply of coal, which is to be, as on former 
occasions, the Lewis Merthyr Navigation Steam, with a small per- 
centage of North of England coal. 

Since my last report there has been a slight falling off in the 
demand for steam coals, and prices have weakened a little, in 
greater part owing to delayed tonnage. Coal prophets are, as on 
every occasion of a critical condition of things, exercising their 
powers in forecasting the future of steam coal, and while some 
maintain that a depression is probable, the majority support the 
view that though it is likely there may be fluctuations in prices 
to a small extent, it is certain that no great change is at hand. 
The colliers are now working well, and the output is a large one, 
and when, as at present, storms delay tonnage. coalowners are 
inclined for prompt shipment to make abatements. I fully look 
for a maintenance of prices about. the present level, and the con- 
tracts now being closed in several quarters support this view. 
Mid-week, on Change, Cardiff, best and seconds were in moderate 
request. The continued high price of seconds steam is a notable 
fact. Latest prices are: Best steam, 21s. to 22s.; best seconds, 
19s. to 20s.; drys, 18s. 6d. to 19s. 6d.; special smalls, 12s. to 12s. 6d. ; 
best ordinaries, 10s. to 11s.; seconds, 9s. to 9s. 6d.; inferior, from 
&s.; best Monmouthshire, 1s. 6d. to 19s. 6d.; seconds, 17s. 9d. to 
18s. Cardiff shipment: Best house coal, 23s. to 24s.; No. 3 
Rhondda, 18s. 6d. to 19s.; brush, 15s. 6d. to 16s.; small, 13s, 6d. 
to 14s.; No. 2 Rhondda, 16s. 9d. to 17s. 

Swansea quotations :~-Anthracite, finest hand-picked, 26s. to 
27s.; seconds, 22s. to 23s.; best large, 20s. to 21s. 6d.; red vein, 
16s. to 16s. 6d.; rubbly culm, 10s, 6d. to 11s.; steam coal, 20s. to 
21s.; seconds, 18s. to 19s.; bunkers, 14s, to 14s. 6d.; small, 9s. to 
9s. 6d.; house coal, No. 2 Rhondda, 17s. to 17s, 3d. 

Swansea coal shipments last week were above the average, and a 
fair shipment of anthracite went to the States. 

Patent fuel continues in moderate demand at all ports. Swan- 
sea’s total last week was under 7000 tons, prices 20s. to 21s. 
Cardiff figures, 21s. to 22s. 6d., according to brand. Coke is 
slightly lowering. Swansea prices: Furnace, 26s, to 28s.; best 
foundry, 34s, to 36s, 

Cardiff quotations: Furnace, 28s, to 29s.; foundry, 30s. to 32s.; 

special foundry, 36s. to 38s. 
_ The importation of steel bars and billets from America is on the 
increase. Last week a cargo of 2000 tons tin-plate bars came into 
Swansea, a large portion of which, I hear, was for one of the 
Morristown tin-plate works. A cargo of 1562 tons steel billets 
was also received at Newport (Mon.), and 300 tons steel angles 
from Glasgow. One of the important consignments of the week was 
5000 tons of manganese ore from Stratoni for the Pyle and Blaina 
works, The effect on local industries of the American competition 
is shown by the partial stoppages at various works—Tredegar, 
Briton Ferry, and Swansea. At Dowlais the prospects are slightly 
better. The Siemens smelting furnace was again fired mid-week, 
and there is increased activity in small goods, The bar mill 
remains idle, but the ‘big mill” and the goat mill are in regular 
work, At Briton Ferry works notices to terminate mature 
December 11th. Last week only six smelting furnaces were at 
work. ‘Tin mills are turning out an average quantity. In the 
Swansea district last week the make was very good, totalling 
65,043 boxes, Shipments were limited, only 32,044 boxes. Present 
stocks 149,202 boxes, 

This week another large cargo of steel plates came to Newport 
from Philadelphia, 2640 tons. Amongst the exports were 290 tons 
of steel angles for Glasgow, and from Cardiff 1000 tons rails for 
Natal. Ironmasters are looking forward hopefully to increased 
rail demands from South Africa, and in the matter of quality and 
price I am assured on excellent authority that Welsh ironmasters 
can hold their own. 

In the Swansea district this week I was pleased to find a more 
hopeful view retained of the steel question. One authority 
observed that the prices of steel tin-plate bars had been brought 
down to a point that will compete with the American bar, without, 
he added, its very many disadvantages as to delivery and quality, 
and at these prices the question of competition will be at an end for 
the present, as there will be no further inducement to import. 

Change, Swansea, has been well attended this week. ere has 
been a reduction on the past week of 1s, 34d. per ton in Scotch 
pig, 1s. 3d. in Middlesbrough, and 2s. 3d. in hematite. Shipments 
show a falling off. 

Latest quotations are as follows :—Glasgow pig iron warrants, 
68s. 1d. for cash; Middlesbrough, No. 3, 64s. 3d.; hematite 
warrants, 77s. 3d. for mixed numbers, Welsh hematite, 80s.; Welsh 
bars, £8 7s. 6d. to £8 10s.; sheet iron, £8 15s. to £8 17s. 6d.; 
steel sheets, £8 17s. 6d. to £9; steel rail, heavy sections, £6 5s. to 
£6 10s.; light, £7 10s. to £8 5s, Bessemer steel tin-plate bars, 
£5 5s, to £5 7s. 6d.; Siemens best, £510s. to £512s. 6d. With 
reference to these low figures it must be noted that the present 
reduction has been long anticipated, and a further reduction in 
cost, ore, coal, coke, &c., is needed to enable manufacturers even 
t& hold their own. 





Tin-plates, Bessemer steel cokes, 13s, 6d. to 13s. 9d.; Siemens, 
13s. 9d. to 14s.; ternes, per double box, 28 by 20 C., 25s., 27s., to 
29s, 6d.; best charcoal, 15s. 6d. to 16s.; big sheets for galvanising, 


6ft. by Bft. by 30 g., £11 10s. per ton; finished black plate, 
£10 10s. Ganadas, £13 to £14. Block tin’ £127 to £126. Bpelter, 
£19 5s. Copper, Chili bars, £72 5s. to £73. Lead, £17 7s. 6d. 


Iron ores, Tafna, 17s. 6d.; Rubio, 18s, Cardiff and Newport 
quotations, best Rubio, 18s. to 18s. 6d. c.i.f. 

The upper part of the Swansea Valley is activethis week. The 
new sulphate of copper establishment at Llansamlet will shortly 
have their own electric light, the plant being nearly ready. The 
towns of Ebbw Vale and Tredegar are going in for electric powers. 

Pitwood is in good demand. 

I regret to announce the death of an old authority in the iron 
world of Wales, Mr. Wm. Thomas, Cardiff. He was connected at 
one time with Treforest Works, thea with Landore, Wearnaie, and 
Marshfield Works, Llanelly. Some years ago he left Wales for 
Spain, California, and Mexico, in connection with various industries, 
returning finally to Wales. 

It is stated in trustworthy quarters that in the whole of Mon- 
mouthshire and South Wales, a large decrease has taken place in 
the number of men employed in the South Wales steel trade in 
connection with tin-plate bar manufacture. Out of some twenty 
steel mills nine are idle, another nine partially going, and only two 
fully at work. This, it is said, is due almost entirely to the 
importation of American tin-plate bars. The number of mills 
working at Welsh tin-plates last month was about the same as in 
September, but +7" ae with the corresponding month of last 
year, were less by 58. In October 40 works were running, with 
216 mills fully going, but at 35 other works, with a total of 223 
mills, only 141 were at work. In the matter of black plate, in 
September 5211 tons were shipped, and in October 5740. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Dvr1NG the past week activity in the various iron trades over 
here has been very moderate. In some special cases a tendency 
toward improvement could be noticed, but the general condition 
of the iron market in Rheinland-Westphalia and in Silesia must be 
regarded as unsatisfactory and dull. The iron ore trade, too, is 
very quiet ; no new sales on home account have been effected 
during the past few weeks, the mines having previously disposed of 
their output. There is, however, a fairly regular export business 
done, and so stocks have only shown a slight increase. The 
demand for crude iron remains limited as before, and prices have 
not met with a change, but they are naturally wanting in firm- 
ness, and are generally expected to move further downward during 
the next months. Offers in billets and blooms have been 
increasing ; the new steel works in Luxemburg and Lorraine 
try to sell at considerably reduced rates, but the most temp- 
ting offers fail to induce manufacturers to buy more than they 
are sure to require in the immediate future, and stocks at the steel 
works have consequently been rapidly increasing. Negotiations 
concerning the prolongation of the billet and girder convention have 
not yet been concluded, but they are likely to end satisfactorily. 
Scrap iron continues in exceedingly dull request, and as offers 
increase prices have naturally been moving further downwards, 
M. 54 p.t. being quoted for scrap iron from the rolling mills, while 
old iron rails fetch M. 65 p.t. Activity at the bar mills continues 
very moderate, and the number of orders booked is small. Quota- 
tions are fluctuating ; officially, M. 160 to 165 p.t. is quoted for iron 
bars, and bars in basic stand on M. 140 p.t., but makers do not 
hesitate to accept lower prices. According to the Rhenish- West- 
phalian Gazette, M. 142 p.t. was quoted at a recent tendering at 

erlin for bars in iron, while bars in basic only realised M. 118 p.t. 
The employment of the hoop mills is weak, and the price of 
M. 195 p.t. may be regarded as nominal. Basis prices for plates 
have been considerably reduced ; plates in basic, for instance, fetch 
M. 35 p.t. less than before. The occupation of the plate and sheet 
mills, which is at present anything but lively, will probably improve 
before long, as large orders for shipbuilding material wili be given 
out ; besides, heavy lots of plates will be required for the construc- 
tion of the 480 locomotives recently ordered by the Prussian State 
Railway Administration. Prices are varying between M. 225 and 
M, 255 p.t., according to quality. 

For girders next to no inquiry is coming forward, and stocks 
increase. A very moderate business is done in wire. In order to 
enable the mills to secure more foreign contracts the wire rod 
convention has, according to the Rhenish-Westphaliun Cazette, 
granted a bounty of M. 20 p.t. for export orders. Inland quota- 
tion for wire rods is still M.’ 185 p.t. as before, but the business 
done on home account is extremely limited, and with regard to 
foreign trade only those mills that have their own steel works can 
hope to do any business with foreign customers, present quotations 
being so low that if the mills have to buy their supplies in billets 
they lose instead of gaining by export orders. The wire nail trade 
is in a deplorable condition, export showing a considerable decrease 
against the previous year. The German State Railway Adminis- 
tration having given out orders for 800 passenger and about 8000 
load wagons, prospects in the engineering and wagon-building 
department are decidedly bright. 

The German coal trade is as firm as ever, and supplies have 
been smaller than was desirable in many instances, although the 
number of colliers has been increasing lately, and production last 
month was considerably higher than in previous months. Prices are 
very stiff ; only for export orders concessions are being granted, and 
the contracts for the Swiss railways have been accepted at 
M. 6°40 p.t. less than was previously quoted, which has led to the 
conclusion that the syndicate expects the tendency of the coal 
market to be decreasing before long, and that they, therefore, 
wish to secure as many foreign orders as possible. 

An exceptionally dull tone has characterised the Belgian iron 
market for some time past, and the business transacted upon the 
week was limited in the extreme. Crude iron is particularly 
weak ; as yet no orders for 1901 have been secured, all the con- 
tracts booked being for immediate delivery and of very small 
weight. Output in pig iron has shown a_falling-off, several blast 
furnaces having been blown out lately. From week to week the 
prices for malleable iron are decreasing ; merchant bars are said 
to have been sold at 150f. p.t., and girders are now standing at 
150f. to 150°50f. p.t. A recent tendering for supplies for the 
Belgian State Railways has clearly shown how dull the present 
state of the iron market is. Iron plates, which were ranging be- 
tween 280f. to 300f. p.t. last year, have been decreasing nearly 
50 per cent. The steel works Providence offered 20 tons sectional 
iron No, 2 at 230f., and 50 tons steel at 200f. p.t.; the steel works 
Angleur offered 45 tons sectional iron No. 3 at 169f., and 130 tons 
angles at the same price. The lowest offers, however, were those 
of the Ougrée Steel Works, which, owning blast furnaces and ore 
mines, have, by purchasing the colliery Marihaye, likewise secured 
their requirements in coal, and are therefore enabled to offer at 
the following exceptionally low rates :—100 tons plates, No. 6, at 
167f.; four lots, at 100 tons each, iron plates, No. 3, at 159f.; 150 
tons raw plates at 159f.; one lot of 90 tons and another of 50 tons 
iron plates, No. 4; at 167°40f., all per ton. 

The above quotations are all much lower than those of former 
months, and also considerably lower than last year’s prices, as may 
be seen from the following :— 


Francs. Francs, 
Luxemburg forge pig, No. 8 oe ee ee + 90 against 105 
Charleroi ” 9 we aan ae eee ” 90 
SO ree ee ee ea ee. ” 100 
Iron bars, No. 2, f.o.b, Antwerp ca oe La 9 200 
» 9» No. ” c‘cnumes-a eine x 205 
Iron plates, No. 2, forexport .. .. .. «. 165 ” 225 
2 » No.2, fur home consumption .. 165 a 225 
a » Nea S-forempot .. .. ss oo ID * 240 
20 » No.3, forhome consumption .. 185 9 245 


No German works had sent in offers for plates at the tendering 
above mentioned, but Gliickauf in Dahlhausen, and Lar yee 
have secured orders for axles. The colliers’ strike in N France, 
though ending much sooner than was vx gee has yet_been the 
means of reducing stocks of coal, which had been increasing at 


the Belgian coal pits. Coalmasters are again anticipating a brisk 
trade, their chief excuse for anxiety now being German competi- 


tion ; the prices at present quoted by the German coal convention 
are so low that the surplus in the German output of coal could be 
easily disposed of in Belgium without reducing the list rates. 
Two of the most important collieries in the Mons district are 
reported to have offered a reduction of 2f. p.t. to their customers 
under condition that they should sign contracts at this price for 
three months—November, December, January—but owing to the 
unfavourable condition of the iron business, the ironworks have 
refused to accept the proposal. 

During the first nine months of present year 9,391,420 t. of coal 
have been exported from Belgium to France, against 7,679,350 t. 
for the corresponding period of last year. 

The production of foundry pig in Russia, during the first two 
quarters of present year, is stated to have been 8/,367,527 pud, 
against 81,551,309 pud for the same gs last year. Import in 
foundry pig to Russia was, during the period above mentioned, 
1,552,000 pud, against 3,422,000 pud in 1899; in malleable iron 
2,984,000 pud were imported, against 9,246,000 pud, and in steel 
705,000 pnd, against 1,254,000 pud ; import in finished articles 
and in machines was 4,606,000 pud, against 6,075,000 pud for the 
same period last year. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 12th, 


THE most pronounced effect of the political contest through 
which this country has passed is to create an enormous demand for 
stocks, in which railroads and industrials lead. The general in- 
dustrial expansion and the upward turn of prices has imparted 
more confidence to industrial stocks than has existed for many 
months. For two years past most banks have regarded industrial 
collateral securities as of but little value. A change has come, and 
well-known industrial securities are now ve for loans at 
44 per cent. The upward trend will probably be maintained for 
an indefinite period. ‘There is an abundance of money, and invest- 
ing enterprise is aroused. Prices have receded as far as they are 
likely to, and an upward tendency is at work all along the line. 
Bankers are cautious, bit they have more faith in industrial 
ventures. Bonds are in active demand. New and good securities 
are being listed, but withal there is nothing like a speculative 
mania appearing. ‘The export trade is large, exports of bread- 
stuffs for October being 21,913,832 dols., and for ten months 
196,443,980 dols.; provisions, 141,370,934 dols.; cotton, ten months, 
228,290,634 dols. 

The steel makers are in high glee over the sudden demand which 
has set in during the past few weeks for mill and furnace products. 
But they are not out of the-wood. A great deal of demand has 
been held back for months owing to two reasons, the declining 
prices and the uncertainty as to the outcome of the election. The 
country has recovered from doubt. Its policy has been reasserted. 
The Republican policy will be rigidly mantained. lts majority was 
sweeping. There are signs of further trade combinations, espe- 
cially among steel makers. The plate steel makers combine is the 
last. The outlook to-day, according to the statements of three of 
the great combinations’ managers, was much better, and a very 
busy winter awaits all manufacturers, not only in the iron and 
steel industry but outside of it. At the same time large buyers 
have not taken alarm over the rumours that prices of steel pro- 
ducts are to advance as they did last year. Productive capacity 
has been largely increased, and combinations now extend their 
guiding hand into nearly every avenue of productive enterprise. 

A combination of ocean steamship companies is now in course of 
organisation, and will be world-wide. The Red Star Line of eight 
ships will be purchased, and probably the Pacific Mail Steamship 
Company. ‘The ships of the Atlantic Transport Company will also 
be purchased. They have four very large vessels under construc- 
tion, two at Belfast and two on this side of the water, at Sparrow 
Point, Maryland. The greatest possible activity prevails in 
American shipyards, and new yards are projected. The Carnegie 
Company will ship a very large proportion—if not all—of its ex- 
ports of steel in its own ships from Conneaut, a lake port 150 miles 
north of Pittsburgh, reached by the Bessemer road, to Europe, 
and be independent of railroad rates, which are regarded as ex- 
cessive, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm for large, but smalls are easier. House 
coal quiet, owing to want of tonnage. Exports for week ending 
November 17th were :—Coal, foreign, 61,011; coastwise, 14,216 
tons. Imports for week ending November 20th were :—Iron ore, 
1850 tons ; manganese, 5000 tons; pig iron, 395 tons ; steel bars, 
4202 tons ; pitwood, 3735 loads. 

Coal :--Best steam, J9s. 6d.; seconds, 18s. 6d.; house coal, best, 
22s.; dock screenings, 10s.; colliery small, 8s. 6d. to 93. Pig iron :— 
-Scotch warrants, 67s, 4d.; hematite warrants, 76s. 1d. f.o.b. Cum- 
berland ; Middlesbrough, No. 3, 63s. 6d. prompt. Iron ore :— 
Rubio, 18s. to 18s.6d.; Tafna, 17s. to 17s. 6d. Steel :—Rails, 
heavy sections, £6 5s. to £6 10s.; light ditto, £7 10s. to £8 f.o.b. 
Bessemer steel tin-plate bars, £5 5s. to £5 7s. 6d.; Siemens steel 
tin-plate bars, £5 10s. to £5 12s, 6d., all delivered in the district, 
cash. Tin-plates:—Bessemer steel, coke, 13s. 6d. to 13s. 9d. 
nominal ; Siemens, coke finish, 13s. 9d. to 14s. nominal. Pitwood, 
19s, to 19s. 6d. ex ship. London Exchange telegram :—Copper, 
£72 12s. 6d.; Straits tin, £127 10s, Freights steady. 








CATALOGUES. 


A. G. Thornton, St. Mary’s-street, Manchester. Illustrated 
catalogue of drawing and surveying instruments and photo traci 
materials.—This book contains particulars of new and origina 
appliances, 

Lubecker Maschinenbau Gesellschaft, Lubeck. Illustrated 
—— describing excavators, floating dredgers, elevators, and 

opper barges.—The descriptions are printed in three languages, 
German, Peg" and French. The sole agent for the United 
er dom is Mr. F. S. Dudgeon, M.I.N.A., 30, Great St. Helens, 

ndon. 











THE AMALGAMATED SocIETY OF ENGINEERS has decided to 
celebrate its jubilee on Saturday, January 5th, 1901. The society 
was formed on January 6th, 1851. It has recently built new 
offices in Peckham, South London, and the jubilee celebration will 
take place there. 

Society or ‘ArTs.—In consequence of the annual dinner of the 
Institution of Electrical Engineers being fixed for Monday, the 
3rd of December, the second lecture of Professor Fleming’s Cantor 
course on ‘‘ Electric Oscillations and Electric Waves,” announced 
for that date, will be postponed until the following day, Tuesday, 
December 4th, at eight o’clock. The Juvenile lectures will 
given this session on the afternoons of Wednesday, January 2nd 
and 9th, by Mr. E. Walter Maunder, F.R.A.S., Superintendent of 





the Soiar Department, Greenwich Observatory. The subject of the 
course will be. ‘‘ Eclipses,” 
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GLASGOW’S WATER SUPPLY. 


In the course of a lecture on “‘The Glasgow 
Waterworks,” delivered last week in Glasgow by 
Mr. Robert Wilson, treasurer of the Water De- 

artment of Glasgow Corporation, under the 
auspices of the District Council of the National 
Registration of Plumbers, and also in the course 
ofa second lecture on ‘‘Glasgow’s Water Supply,” 
given by the same gentleman, as one of a series 
on municipal undertakings, which has been 
arranged by the Corporation to be delivered 
during the winter months, some interesti 
facts were presented as to the introduction an 
growth of Glasgow’s water supply. Prior to 1804 
Glasgow had to depend on the public wells for 
the supply of water. The population was 90,000, 
and there were only some thirty public wells. 
In that year an gre eo. Glasgow citizen 
started waterworks, and drove large barrels of 
water through the streets, for whieh he got a 
ready sale. In fact, the demand for the water 
was so great that it yielded him about £4000 per 
annum. He also fitted up hot and cold water 
baths in Bath-street, from which this well-known 
street derived its name. In 1806 the Glasgow 
Water Company was formed, and power granted 
from Parliament to get a supply of water from 
the Clyde. In 1808 a rival company started, but 
in 1838 both pg eiag amalgamated. 

The lecturer then traced the gradual growth 
of the works, and referred to the = opposition 
and expense incurred before Loch Katrine water 
was introduced in 1859. On the 14th October of 
that year Queen Victoria performed the opening 
ceremony at Loch Katrine, and in March of the 
following year the water supply was general 
throughout the city. The new aqueduct in course 
of construction, which the lecturer explained in 
detail, is 12ft. wide by 9ft. high. The total 
length will be 235 miles, and already 22} miles 
are completed, and the remaining 1}. miles are 
expected to be finished next summer. When 
both the old and new aqueducts are available, 
they will be capable of conveying 110,000,000 
gallons perday. Should Loch Katrine and Loch 
Arklet not provide this quantity, if it ever comes 
to be required additional water can be brought 
into Loch Katrine from the smaller Loch Voil 
and Loch Doine ; in fact, an almost inexhaustible 
supply can be obtained further north and brought 
into Loch Katrine. The average quantity brought 
daily from Loch Katrine at present is 51,000,000 
gallons, sufficient to fill a canal 30ft. wide 
by 6ft. deep for a distance of nine miles. The 
cost of tunnelling through rocks was from 
£27,000 to £30,000 per mile. The new reservoir 
and the embankment, to meet the augmented 
supply by the new aqueduct, was at first esti- 
mated to cost about £130,000, but before the 
work was completed the cost had mounted to 
£316,000, the increase being largely accounted 
for by the extraordinary character of the work 
in connection with the embankment. Trenches 
had to be cut from 60ft. to 200ft. below the 
surface of the ground, and laid with layers of 
puddled clay to prevent the water being lost. 
The area of distribution of the water supply 
extended a distance of eleven miles from east to 
west and of fifteen miles from north to south. 
The quantity of water drawn last year was 50 
million gallons per day from Loch Katrine works 
and five million gallons per day from the Gorbals 
works, The population supplied at present was 
1,032,000. The revenue last year was £212,000, 
of which £65,000 was drawn from rates on houses, 
£125,000 from manufacturers, &c., and £19,200 
from the public water rate, which is a tax on 
landlords, The money expended on all the new 
works was £3,840,000, of which £1,300,000 had 
been spent on the new reservoir and aqueduct 
works, The debt was being paid off at the rate 
of £60,000 per annum, and already £1,014,000 
had been paid. The entire debt of the old aque- 
duct and works would be extinguished in 1925, 
and the debt of the new aqueduct would be paid 
off by 1950. The water-rate on houses in the 
city, which was ls. 4d. per £1 in the years 
1862-63 and 1863-64, had been reduced to 5d. 
per £1, and manufacturers, who paid 1s. per 
1000 gallons, now paid a fraction over 34d. per 
1000 gallons, 











LAUNCHES AND TRIAL TRIPS. 





PENARE, steel screw steamer ; built by, Ropner 
and Son, Stockton-on-Tees; to the order of, 
R. B, Chellew, Esq., of Truro ; dimensions, 336ft., 
‘Sft., and 24ft. 3in.; to carry, about 5200 tons 
deadweight ; engines, triple-expansion, indicating 
about 1200 horse-power, pressure 1601b.; con- 
structed by, Blair and Co., Limited ; trial trip, 
November 19th ; 11 knots. 

WESTMINSTER BRIDGE, steel screw steamer ; 
built by, William Gray and Co., Limited ; to the 
order of, Bridge Steam Shipping Company, 
Limited ; dimensions, 341ft., 47ft., and 27ft. 4in.; 
engines, triple-expansion, 25in., 40in., 65in. by 
‘2in., pressure 1601b, ; constructed by, Central 
Legs Engine Works ; trial trip, November 13th ; 

> Knots, 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Davip BripGe AND Co., engineers and mill- 
Wrights, have removed the whole of their plant 
from King-street, Salford, and Tomlinson-street, 
Manchester, to their new works, Castleton, Roch- 

ale, 

CHARLES NEAT AND Co., 112, Queen Victoria- 
Street, have sold, under the instructions of the 
nited States Commissioner, the United States 
exhibition building at Vincennes, with the entire 
plant, engines, boilers, 30-ton electric crane, &c., 
complete just as it stands, 








THe Midland Railway Company has appointed 
Mr. J. Rawson, chief canvass,’ Golde” hanant- 
ment, Derby, to an important in London, 
that of chief city representative, consequent 
upon the death of Mr. Joseph Heaton. Mr. 
Rawson has been in the service of the Midland 
Company since 1864, when he commenced as 
Junior goods clerk at Kirkstall Forge, near Leeds, 
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*,* When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 
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20,0738. Puriryinc AcgtyLens Gas, G. G. Smith, 
ndon. 

20,074. Saw Bencuzs, W. Frost, Rochdale. 

20,075. Ciutcx for Crctz Carriacss, G. H. Banister, 

Woolwich. 

20,076. Frinainc Macuings, R. G. Woodland London. 

20,077. Box, J R. Green and J. E. Wain, Birming- 


am. 
20,078. Tire for Wueets of Venicixs, 8. Mockett, 


ndon. 
20,079. Bacs, M. Steel, sen., M. Steel, jun., and J. 
Steel, Newcastle-on-Tyne. 
20,080. Incanpgscent Gas Burners, E. Ward, South- 
ampton. 
20,081. Macuings for Praninc Woop, N. Tailby, 


ndon. 
20,082. Botr and Lock Nut, R. and T. Ford, Man- 
chester. 
20,088. Matcu-stRIk1NG Devics, W. Garthwaite, Hud- 
dersfield. 
—_ Looms for Weavinc, W. Paton, Hudders- 


eld. 

20,085. AppLiances for Music Sroors, E. Ball, 
Walsall. 

20,086. Marxine Tickets, E. 8. Whittington, Prest- 
wich, near Manchester. 

20,087. Cycte Hanpie-Bar and Lamp, A. Goddard, 
Leicester. 

20,088. ExpLosive Rotary Enoing, C. P. Clayton, 
Southampton. 

20,089. OrreR TRawL Boarps, J. Baxter, Glasgow. 

20,090. Conpensinc Stzam Enoines, J. Murrie, 


20,091. PowER-TRANSMITTING CLUTCHES, H. Christian, 
Bradford. 

20,092. Courtine for Rartway Cars, A. H. Gosling, 
Southampton. 

20,093. Sasu, C. F. Pulford, Daybrook, Nottingham- 


shire. 
20,094. Rorary Fiurp Prime Movers, J. Ogg, 
Dundee. 


20,095. Macuines for Sawine Strong, W. Smith, 
Keighley. 

20,096. Device for Rearine Cuicxens, I. A. Helliwell, 
Keighley. 

20,097. Door Knoss, T. H. Blenkin and S. G. Ward, 
Wolverhampton. 


20,098. Bgarinas of Biinps, C. Smith, Bristol. 

20,099. Ratsine of Sasues, J. MacKenzie, Bristol. 

20,100. Soar Houpgrs, C. E. Corbitt, Manchester. 

20,101. CorK-pRAWwING Macuinges, J. P. Jackson, 
Liverpool. 

20,102. -Firgrroor Doors, J. Page, Southampton. 

20,103. Sicutine Rirves, L. B. Taylor, Birmingham. 

20,104. Tue Dexton, W. C. Lindsay, Glasgow. 

20,105. Cootine Arr, J. Munk, Berlin. 

20,106. ImrraTion Horsgs, C. D. Woodburn, London. 

20,107. PorTABLE WALLS, H. B. Copeland, London. 

20,108. PLANETARIANS, J. M. Jones, London. 

20,109. Cocks, W. H. Bushell and L. R. 8. Tomalin, 
London. 

20,110. SargTy Swincine Ar» for ELectric Wirgs, H. 
G. Thomas, London. 

20,111. Forace WeIcHInG Macuing, G. Choat, Londor. 

20,112. InpucTIon Evecrric TeLePuony, J. R. Quain, 


m. 
20,118. TrRaveLLInc Bac Frames, J. Buck, Manches- 


ter. 

20,114. Sgeur-pRivING Sewinc Macuine, R. G. M. 
Browne, Sevenoaks. 

20,115. AmriaL Apparatus, A. H. P. Blunt, London. 

20,116. DupLex Sprinc Cure Cuan Covupiine, E. E. 
Pengelly and E. Phillips, Birmingham. 

20,117. Furnaces for Stzam Botvers, J. Milton, 
London. . 

20,118. Carrripce Carrigrs, W. Lindsey, London. 

20,119. PortaBLE WAREHOUSE ExEvators, E. Brown, 
London. 

20,120. Stops, F. V. Raymond, London. 

20,121. Cases for Hotpinc Cicaretrss, B. Bloom, 
London. 

20,122. BEAD-THREADING Macutines, A. R. Durante, 
Kingston-Thames. 

20,128. Pumps, E. K. Smith, I. A. Kutch, and J. H. 
Nunn, Kingston-on-Thames. 

20,124. Printinc Macuinery, E. 8S. Day, Ash Vale. 

20,125. Hatcuway Cover Fastenino, M. Mulholland, 


on. 
20,126. Makina Hats, La Société Tirard Freres, 
London. 
20,127. Spinninc Muves or Twrnine Mitts, C. J. 
Selosse, London. 
20,128. RING-sPINNING P. P. Craven, 
mdon. 
20,129. Exastic Tires, J. A. Mays, London. 
20,130. Parquetry, H. P. Clemetson, London. 
20,131. Fasteninos for Busks of Corszts, C, Libron, 
London. 
20,182. Vatves, J. Hopkinson, J. Lowis, and J. 
Hopkinson and Co., Ltd., London. 
20,133. Priminac for Percussion Caps, M. Bielefeld, 


MACHINES, 


ndon. 

20,134. Matcu Stanps, J. C. Mewburn.—(E. Treunet, 
France.) 

20,185. Controt of Trains, E. H. Tyler and A. G. 
Hansard, London. 

20,136. Dyginc Macuine, J. T. Morgan and W. 
Menzies, London 

20,137. Divipinc Doves, G. F. Chutter and F. J. G. 
Rainbow, London. 

20,138. CLock, J. Jerger, London. 

20,189. TeELerHoNEs, J. P. Pehrson and G. A. Betu- 
iander, London. 

20,140. Apparatus for Dyzinc Yarn, R. F. Schiile, 
London. 

20,141. Macuines for Mowine Grass, W. Y. Lister, 
London. 

20,142. Coatinc ALuMinium, H. H. Lake.—(A. G. Betts, 
United States.) 

20,143. Lamps, A. J. Boult.—(K. M. Seifert and Co., 
Germany.) 

20,144. CRYSTALLISATION of Satis, L. Kaufmann, 
London. 

20,145. MANUFACTURING BotrLe CapsuLgs, A. Fridler, 


London. 
20,146. TrLzrHones, F. Oprendek and L. Rider, 


mdon. 
20,147. Motor Cars, J. H. Toulmin, W. Norris, and 
T. Coulthard, jun., London. 
20,148. Catuipers, C. A. Huestis, London. 
20,149. INTERNAL ComBustion Enoings, L. Genty, 
London. 


9th November, 1900. 
20,150. Stream Traps, W. H. and R. Thompson, 


mdon. 

20,151. Moutpine Bricks, R. McCully, Whitehead, Co. 
Antrim. 

20,152. Ienit1Inc Devicus, J. Ridley and G. Gibson, 
Birkenhead. 

20,158. Rotary 
London. 

20,154. Non-PROPELLER Suir Driver, F. C. Homer, 
Stoke-on-Trent. 

20,155. Treatine Fiax, A. J. Davidson, Crossgar, Co. 


Ciutcnes, 8. Cowper - Coles, 


wh. 
20,156. CIGARETTZ-MAKING Macuing, N. Boyadgen, 
Newcastle-on-Tyue. 
20,157. Brakes for VeLocirgpgs, J. W. Bayliss, 


Coventry. 





20,158. Apparatus for TreaTINc YARN, C. Hartley, 


anchester. 
~—— Apparatus for Dyzinc Yarn, C. Hartley, Man- 
68! 


20,160. DRAINING Water from Umpretias, H. J. 
ward, itch. 
ag Cycre Betts, H. Lucas and A. C. Davidson, 
on. 
20,162. Water Heater for Motor Cars, T. H. Brough, 
Lo 


mdon. 
20,163. Heatine Stream, A. Bolton and R. Anderton, 
Manchester. 


20,164. Practisinc Gor Inpoors, E. Crowe, 
Banbury. 

20,165. DecoraTinc Titxes, A. H. and E. R. Corn, 
Stoke-on-Trent. 


20,166. Expressine Liquip from Peat, C. Whittaker 
and Co. (1900), Limited, and L. Whittaker, Liver- 
1. 


20 167, ReversIB_E Seat Botroms, W. McPherson and 
. H. Henry, Glasgow. 

20,168. Gas Reversine Vatve, E. J. W. Richards and 
R. Marshall, G: Ww. 

20,169. Music TurNgeR, C. A. V. Anderson, Douglas, 
Isle of Man. 

20,170. CuntivaTors, J. Arres-Mather, Glasgow. 

20,171. Srgam Generators, J. Murrie, pane a 

20,172. Back-PEDALLING Brakg, O. Pihlfeldt, Bir- 


™ am. 

20,173. RaiLway Wacon Courtine, H. J. Piper, 
Bourn, Cambs. 

20,174. FREE-WHEEL CLUTCHES for Cycizs, C. A. Hyde, 
Birmingham. 2 

20,175. INDIA-RUBBER Mats, A. Whiteway and C. 
Macintosh and Co., Limited, Manchester. : 

bi The “‘ MarTIN” TERMINAL, H.S. Martin, Liver- 


2077. Cottector for ExecrricaL Purposes, E. 
Batault, London. 

20,178. Moutps for Castine Typg, E. Maruhn and E. 
Uhthoff, London. 

20,179. Etectric Arc Lamps, E. R. Smith, J. J. Rath- 
bone, and C. B. King, jun., London. 

20,180. SupporTING PHotocrRaPHic Cameras, R. W. 
Shipway, London. 

20,181. Piraten Printino Macuinges, T. Forknall, 
London. 

20,182. Lamps of Incubators, W. Tamlin, London. 

20,183. AppARATus for WRappine CHocoLaTE, H, Rose, 
London. 

20,184. Merau Poutsn, E. L. Jennings, London. 

20,185. SypHon FiusuHine Cisterns, H. F. Hill, Not- 
tingham. 

20,186. Arr Braxgs, C. D. Abel.—(Siemens and Hulske 
Aktien-Gesellschaft, Germany.) 

20,187. RirLe Back-siout, A. N. D. and A. Smith, 
Lo 


don. 
20,188. ExpanpinG Buncs for BaRRELS, E. C. Phillips, 


mdon. 

20,189. Corron Bosstns, H. Taylor, London. 

20,190. Cugese Cutters, G. T. Clarke, London. 

20,191. Dummy Bayonet Rirugs, G. M. Fox, London. 

20,192. Apparatus for Savina Lire at Sga, P. L. 
Bovlant, London. 

20,193. Proputsion of Cycies, G. B. H. Austin, 
London. 

20,194. Compounps fur Usg in AGRicuLtuRE, G. H. 
Richards, London. 

20,195. Batus for Puotocraruic Purposss, H. 8. 
Morgan, London. 

20,196. Apparatus for DryIno 
London. 

20,197. TrovucHs for Evecrric Mains, M. Lachman, 
London. 

20,198. Pozzi Devicr, A. M. Chapin, London. 

20,199. PRoTecTING TyPEWRITER Keys, Th: Yost Type- 
writer Company, Limited, and M. Bartholomew, 
London. 

20,200. Exectrotytic Ceitis, J. H. Noble and A. 
Merry, Liverpool. 

20,201. Coverinc ELectric Conpuctors, G. E Heyl- 
Dia, Live: 1. 

20,202. GRINDING Broap Knives, W. Rowlandson, Liver- 


pool. 

— org for Barre.s, J. Hart and J. Worth, 

ve q 

20,204. Furnaces, E. and A. W. Bennis and J. R. 
Hannan, Manchester. 

20,295. TREATING Fiurps, H. Desrumaux and J. T. 
Norman, London. 

20,206. Powpzr Purrs, V. L. M. Renard, Kingston-on- 


ames. 
20,207. Bepsteaps, G. H. McBride, Kingston-on- 
ames. 
20,208, MECHANISM for TRANSMITTING Power, J. Dring, 
London. 
20,209. Apparatus for Makino Boots, E. Field, 
London. 
— VAPOUR + BURNING AppaRATus, A. Kitson, 
ndon. 
20,211. SgaLinc Devices or CLosurgs, W. E. Heath, 
London. 
20,212. Bracks for Suspenpine Trousers, G. McConnell, 


eeds. 
20,213. Brakes, U. de Civry, London. 
20,214. Execrric Licutinc Cang, T. Bergmann, 


Seep, W. Jiiger, 


ndon, 
20,215, Propucinc ALIMENTARY MEAL, H. M. M. Barré, 
London. 
20,216. MeRcuRIAL CeNTRIFUGAL Pump, F. de Mare, 
London. 
20,217. Cuxcks for Doors, H. H. Lake.—(&. Blaincy, 
United States.) 
20,218. MAKING J. Hutchison, 
mdon. 
20,219. VenTILATING Drains, I. Shone and E. Ault, 


mdon. 
20,220. Exastic Tires for Cycixes, W. F. Williams, 
London. 

20,221. Botrtes, W. Henzenberger, London. 

—, Arr VesseLts for Force Pumps, H. Lapp, 
mdon. 

20,223. Switcues for Raitways, F. Voigtlaender, 
mdon. 

20,224. Enve.ors, L. M. Silverwood, London. 

20,225. Bicycies, N. Nesmayanoff, London. 

ag oe Focussina Lenses of Cameras, H. P. Tattersall, 
mdon, 


Pavina BLocks, 


10th November, 1900. 


20,227. Covers for Pygumaric Tings, W. A. Griffiths, 
Birmingham. 

20,228. Scoor, M. B. Wohlleben, London. 

20,229. ACETYLENE Gas Generators, H. Shepherd, 
Burnley. 

20,230. PHOTOGRAPHIC PLATE-WasHING Rack, E. M. 
Rosher, Haslemere, Surrey. 

20,281. ExectricaL Conygctions, R. F. Hall, Bir- 
mingham. 

20,232. Construction of Cycie Lamps, F. J. Miller, 
Se 

20,233. MetHop of PRopgeLtiinc Suips, M. Meehan, 
Darlington. 

20,234. PRoTEcTING GuaRD for Macuiyzs, W. McAuslan, 


Glasgow. 

= Guarp for Circutar Saws, J. Whittle, Man- 
chester. 

20,236. JACQUARD Macuinegs, D. Wright and A. Flather 
and Sons, Limited, Bradford. 

= Brxpine Documents Tocstuer, A. N. Dunlop, 


iw. 
20,238. UmBRELLA Houper for CarriagcEs, J. B. Cowan, 
Dundee. 
20,239. HeaTinc and VENTILATING Apparatus, J. 
Keith, G we 
— Hooks and Eyss, J. McFarlane and W. Hall, 
Ww. 


20,241. UmBreita Hops, E. Schwindke, Berlin. 

20,242. Metruop of Bui.pina Snips, A. Lambie, 
‘ow. 

20,2438. ACTUATING Expansion VaLvags, J. G. Barclay, 


iw. 
20,244. Swirz Curr, E. I. Pennefather, Bristol. 








20,245. Beam Joist, C. Hessel and W. Sippel, Man- 


chester. 
— Metuop of Prope.uine Sutps, A. Hunnable, 
omford. 
20,247. Meron of Prope.tinc VeLocipepss, A. Hun- 
nable, Romford. 
20,248. Carriace and Wacon Sprinos, J. Williams, 
London. 
20,249. ACETYLENE Gas Propvucsr, J. G. Campbell and 
A. T. Sillars, . 
20,250. Recorpine Apparatus, A. Hill and J. Tatlock, 
Glasgow. 
20,251. Antiseptic CaNpLEs, F, P. Malet and F. 
Lavignac, London. 
20,252. Steamer for TextiLe Parintino, F. A. Hilton, 
Chorley. 
* — Poxer Foor Bracket, K. G. Wood, 
e. 
20,254. Moutrupisces of Tosacco Pirss, A. L. Baines, 
London. 
20,255. Firrinc for Exrxecrric Ce1tinc Roszs, W. G. 
Stones, Manchester. 
20,256. Swincina Brackets for Exectric Licuts, A. 
J. Boult.—(K. M. Seifert and Co., Germany.) 
20,257. Apparatus for Cootina AIR, T. Douglas, 
London. 
20,258. Manuracture of Exastic Tings, W. E. Williams, 
London 


20,259. Rack for Kegpinc Bunpes of Woop in Puace, 
J. Pattenden, London. 

20,260. BiLL1arp TaBigs, J. R. Mally, London. 

20,261. Gas Governors, W. G. Potter, London. 

20,262. ExTENsIBLE Boats, A. Austin, London. 

20,263. Caimngy Cow, G. A. Harvey and J. F. East, 
London. 

20,264. Connection for Ecectric Mans, C. D. Burnet, 
London. 
20,265. ORDNANCE Sicuts, Sir W. G. Armstrong, Whit- 
worth, and Co., Ltd., and C. H. Murray, London. 
20,266. ALarum Ctock, J. J. Haller and Vereinigte 
Uhrenfabriken von Gebriider Junghans und 1. 
Haller Actien Gesellschaft, London. 

20,267. ExpLoston Enoings, O. Kopp and W. Preston, 
London. 

20,268. Means for Securtnc Betts, W. Rachler, 


mdon. 
20,269. Means for CLeansino SteAM Boers, R. Fryer, 


mdon. 

yaaa Epos-sETTING Macuing, W. B. Mudd, 

mdon. 

20,271. Process for Purirication of Bring, G. N. Vis, 
London. 

20,272. Erevatinc Lumber, A. J. Tenow and J. E. 
Flodstrém, London. 

20,273. Brake Apparatus, W. H. Rymer, Liverpool. 

20,274. Improvine ComBusTIoN in Boriers, R. Schulz, 
Liverpool. 

20,275. APPLIANCE for INCANDESCENT Gas BURNERS, M. 
Werthen, London. 

20,276. Dyssturrs, O. Imray.—(Farbwerke 
Meister, Lucius, and Briining, Germany ) 

20,277. Suprortinc Lamp Fitaments, O. Imray.—({7Th« 
Ocsterreichische Gasgliihlicht-und Blectricitéts-Gesell- 
schaft, Germany.) 

20,278. Freicut-car Doors, C. Marsden, London. 

20,279. Steam Traps, J. E. L. Ogden, London. 

20,280. Drivine, &c., Gear Wueeis, J. Appleby, 
London. : 

20,281. Markine Device for LaunprRigs, B. Capper, 


vormals 


ndon, 
20,282. Funnets for Fituinc Borrie;, A. 8. Rayner, 
London. 
20,283. Free-wHeet Action for Cycies, R. L. Ham, 
Barnstaple. 
20,284. MecHanicaL Stoxers for FurNacgs, J. Proctor, 
Burnley. 
20,285. Cuains for Suspenpina Lamps, E. Fletcher, 
‘irmingham. 
20,286. Brusn for CLEANING Botties, J. W. Nathan, 
London. 
20,287. Srgam Tursines, W. T. Carter, London. 
20,288. Steam Pie Driver, J. Grapengeter, London. 
20,289. Propucine Printing Biocks, H. Boguerts, 
London. 
20,290. PassENGER or Goops ELEvators, W. H. Aston, 
London. 
—, Dice1ne Roaps, T. and G. Musto, and J. Jones, 
mdon. 
20,292. Manuracture of Fisuinc Nets, C. Zang, 
London. 
a 2 PAPER-PERFORATING APPLIANCE, P. L, Deighton, 
ndaon. 
20,294. Macuines for Fituinc Borrizs, G. Sands, 
London. 
20,295. Spray-propucinc Apparatus, A. Bulling, 
London. 
20,296. Case for Reception of Matcugs, E. A. Gerken, 
ondon. 
20,297. OpgraTiInG Barriers in Crossinos, H. Sieg- 
mann, London. 
20,298. CLOSING 
London. 
20,299. Wueets, W. L. Wise.—(R. Paulitschky and F. 
Wiiste, Austria.) 
20,300. Paptocks, D. Waine, Birmingham. 
20,301. TREATMENT of CompLex Ores, E. H. Hopkins, 
London. 


Raitway Gates, H. Sieginann, 


12th November, 1900. 


20,302. Sreerinc WHeEELs of Cycies, J. Devey, 
Wolverhampton. 

20,303. CoIN-CONTROLLED MecuanisqM, A. C. Wright and 
H. F. Rogers, London. 


20,304. Recovery of Metaxs from Orgs, 8S. Cowper- 
Coles, London. 

20,805. ManuracTuRE of Warts Leap, 8, Cowper-Coles, 
London. 

20,306. Fixinc Tires to Wuer.s, F. W. Jones, 
London. 

20,307. Drivine Rorsgs, 8S. J. Rivett, Manchester. 

20,308., ManuracturRE of Meta. Caps, A. Rothery, 
Halifax. 

20,309. Or. ConTaineR Inpicator, C. W. Wimbury, 
Worcester. 

20,310. Dishes EmpLoyep in Puotocrapny, T. C. 
Twining, Chorlton-cum-Hardy. 

20,311. ELecrricaL Cusnions for TaBiEs, 0. T. Banks, 


ndon. 
20,812. Fracs for SicnaLtuinc, G. A. Skinner, 
Sheffield. 
— Conpitioninc Wootten Tors, J. Wetherill, 
t) a 


ley. 

20,314. A Door Lock, J. Sutton and G. Berry, 
Preston. 

20,815. RecuLatina Consumption of Gas, G. W. 
Hunter aud D. McLaren, Glasgow. 

20,316. Miners’ Sarety Lamps, J. Treharne and D. 
Roberts, Llanelly. 

20,317. Soap Framgs, T. B. Bolton, Grangemouth, 


N.B. 
7 Foo S1enat for Raitways, C. Bibb, Birming- 
mm. 


20,319. SuppLyine Arr to Fires and Stoves, W. Birch, 
Sheffield. 

20,320. Tznon Joint, A. Pfoil, Berlin. 

20,321. Cain Brace.et, A. Kiimmerle, Baden, Ger- 


many. 

20,322. Sztr-openinc ADVERTISING CaRD, T. Fraser, 
Birmingham. 

— Batu, J. Nuttall and R. Wilson, Heywood, 


cs. 

20,324, Apparatus for Raisinc Biixps, A. W. Read, 
New Brighton, Cheshire. 

20,825. Propucine Lacg, J. M. and W. G. Eades, Bir- 
mingham. 

20,326. Coms for KgrricBRATING Macuings, F. W. 
Norman, Dartford, Kent. 

20,827. IwrerLockina VALVE Gezar, A. T. Cooper, 


ing. 
20,328. Pwezumatic Tire VaLve, H. Oliver, London. 
7 ConyEctine Pumps to tans VaLves, H. Oliver; 
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20,330. jot papa Rim Brakes, H. Cooper and W. Walker, 


20,831. gece Sats, J. Tinsdale and C. Maude, 
Londot 

20,882. 
Manchester. 

20,333. Apparatus for Domestic Firep.aces, T. Ryding, 


—_ for Dyginc Yarx, W. Coventry, 


ndon. 
20,334. Covertine for Tramcar Szats, W. H. Thrift, 
London. 
20,335. Fastener for Straps, R. C., E. W.,G., and R. 
ted Bourchier, London. 
AuRostaTic 


— don. 


= Backs for Lavatory Basins, N. E. Cooke, 


IMPROVEMENTS, A. Tietz, 


20,338. ensices for Dressinc the Harr, E. Cram, 
London. 
20,339: Bounptinc Printep Matter, J. F. Phillips, 


ndon. 

20,340. Brusu, 8S. H. Crocker, London. 

20,341. Means for Licurinc _ Gas, 
London. 

20,342. Lapigs’ Corsets, E. Kohler and F. G. Bate, 
London. 

20,343. SHove.s, N. G. Robertson, London. 

20,344. Exoineg, J. A. Richards, London. 

20,845. Maxina CIGARETTEs and Cicars, W. Andrews, 
London. 

oo Peat Moss Parer, &c., W. M. Callender, 

mdon. 

20,347. Rerricerators, T. Douglas and G. Conroy, 
London. 

20,348. Device for Discuarcine Liquip, R. G. Brooke, 
London. 

20,349. PHoToGRAPHIC 
London. 

20,350. Apparatus for Dyginc YARN, A. Mascheck, 
London. 

—_— MacuHiNe for Drying Pzat, J. Westaway, 


C. Carpenter, 


Opsectives, H. Meyer, 


ndon. 

20,352. Devices for Inpicatinc, Kc, E. F. Schreier, 
London. 

29,353. Device for Agratina Ltquips, M. Kasper, 
London. 

20, B54. CuLtnarRy VESSELS, R. Slee, London. 

20,355. Scarro.ps, G. Curley, London. 

gy oa for Roorinc Purposes, R. Y. 
s0ni 





Foley, 


20,357. PortaBLe Evecrric Lamr, J. McHardy, 
London. 

20,358. VENTILATING with CooLep Arr, J. A. Hart, 
London. 

20,359. GENERATING ACETYLENE Gas, A. Browett, 
London. 

20,360. Cusnions, R. Haddan.—(Meinecke and Co., 
United States.) 

20,361. Brakes for Street Cars, B. L. Kilgour, 
London. 

20,362. E-ectric INCANDESCENT Lamps, C. Howard, 


London. 

20,363. PNreumatic RaAILway SIGNALs, J. P. O'Donnell, 
London. 

20,864. MAKING Peart Buttons, H. Wheatcroft, Bir- 


mingham. 

20,865, Furnaces for Steam Bor ers, W. G. Potter, 
Birmingham. 

20,366. RoLter Brarincs, &c., W. G. Potter, Bir- 
mingham. 

20,367. Device for Fasreninc Boxes, J. West, 
London. 

20,368. Fryinc Macuings, F. R. Simms, London. 


20,869. ACETYLENE Gas Generator, H. de Thiersant 
and W. A. Coulson, London. 

20,870. Divipina Burrer into Pats, G. J. Kingsbury, 
London. 

20,371. Casu Recister, G. Andrew and T. R. Ashworth, 


London. 
20,372. Packinc Rappits in Crates, G. E. Andrew, 


London. 
20,373. VEHICLE WHEELS, H. Ehrhardt, 
20,374. Ratstnc and Lowerina 
London. 
20,375. 


London. 


Loaps, A. Schwarze, 


Hamer, 8. Luke, London. 





20,376. GENERATING ACETYLENE Gas, W, Sharman, 
London. 

20,377. Dryina Yarns, F. Gilli, London. 
378. PULLEY BLoc ks, B. J. B. Mills.—(@. Avcrly, 
France.) 

20,379. Surerueatinc Device for Boirers, W. 


Schmidt, London. 
20,380. Home Trainer for Cycies, W 
London. 


0. Wedlake, 


20,381. Ligurinc Device for Matcuss, W. Greenhalgh, 
London. 

20,882. SMALL-aRM3, J. S. Foley and J. H. Birch, 
London. 


20,383. ALTERNATING-CURRENT INDUCTION Motor, B. 
G. Lamme, Londun. 

20,384. Ececrric Distrisution System, B. G. Lamme, 
London. 


13th November, 1900. 


20,385. Compressep Air Setr-cLosinc Devic, H. J. 
Huggins, London. 

20,386. PoLe Heaps, A. M. Young, London. 

20,387. REFRIGERATING AppaRATus, L..Chew, London. 

20,388. Propuction of Low TemPeraTuREs, 8. Cowper- 
Coles, London. 

20,389. Ey E-GLASSES, 

20,390. S1@NALLiINnG in Foos, J. W. 
ham. 

20,391. Wire Cut Brick Macutyes, 8S. Wragg, Derby. 

20,392. Coverino STEAM Boiters, J. F. Liversedge and 
W. Haigh, Leeds. 

20,393. HoL_pers for Knives, J. Wilson and T. H. 
Burnett, Manchester. 

20,394. RatLway Caarrs and Ratt Courtings, C. Tymm, 
Manchester. 

20,395. PREVENTING Rarn from Coming UNDER Doors, 
A. J. Morcom, St. Austell, Cornwall. 

20,395. CLACKS of Pumps for L 1quIp, E. Morris, Black- 
burn. 

20. O97. 
Bath. 

20,398. VenicLe for FLusHine Gutiirs, J. W. Glover, 
Warwic 

20,399. MEANs of SmoxinG Topacco, A. E. Harrison 
and J. F. Payne, Tunstall, Staffs. 

20,400. Camp STooL and HoLpatt, A. W. Seymour, 
Rugby. 

20,401. Rim Brakes, E. Hodgson, Levenshulme, near 
‘Manchester. 

20,402. Steeve Tor Rout for Coats, W. H. Sladdin, 
Brighouse, Yorkshire. 

20,403. EyvgLet Hoves for Suirt Fronts, H. R. Denne, 
London. 

20,404. Sewinc Macuings, B. Skelton and W. R. 
Edwards, London. 

20,405. CIGARETTE-HOLDING APPLIANCE, W. K. Ferguson, 
London. 

20,406. SLeEvE Lryk, C. J. Harmer, Birmingham. 

20,407. Forced Dravucnt Apparatus, R. a 
Manchester. 

20,408. SEPARATING Soiips from Liquors, J. M. 
‘Anderson, Glasgow 

20,409. CapTive BALL for Gor Practice, J. 8. Crowley, 
Manchester. 

20,410. Trimmine and Suapine Sanp Corgs, J. Butler, 
Manchester. 
20,411. COMPENSATING 
F. Foster, Dover. 
20,412. CHemicaL Gas 
Nottingham. 

20.418. Decoratinc TexTILe Faprics, E, C. Kiiyser, 
Hyde, Cheshire. 

20,414. Sewinc Macuines, J. K. Macdonald.—{J/. J. 
Sullivan, United ~ay 

20,415. BottLe Boxes, 8. McCall, Kilmarnock. 

20,416. Mowrnc and ReaPine MAcHINEs, A. McGregor, 
Manchester. 

20,417. Fryers in Borsrn Frames, W. Berry and J. 
Scrimgeour, jun., Manchester. 


C. Sharland, London. 
ood, Birming- 


Manvractvurs of Grocers’ Baas, I. K. Rogers, 


and FLExtsLe Covpiines, H. 


Enoines, F. W. Jackson, 





20,418. Seir Fitter, A. Ottowski, Brighton. 

20,419. Forminc Pappep Epcos for Matrressxs, J. 
Wiesbader, Berlin. 

20,420. Corre Urns, A. and J. Phillips, Glasgow. 


7. Hose-Ptrpe Protective for Fires, A. McGlinn, 


Ww. 
20,510. be a Tupe for X-ray Propvuction, A. E. 
mdon. 
20,511. | Pi APHIC PLaTE Hotpsrs, P. M. Justice. 





20,421. HorsgsHoz Paps, T. Holme.—(H. 
and H. Brandt, Denmark.) 
20,422. PickiE Tonos, L. B. Cousans Lincoln. 
20,4: 23. aan Sienacinc, J. Roth and W. Helmke, 


20, = . PoRsiTURs, A. G. Brookes.—(W. Vogler, United 


20, a2 _ and Strick Hanp ss, K. J. Nilsson, 
ndon. 
20,426. Pyeumatic Cusuion for Cycies, W. Godden, 
London. 
20,427. WATER-TUBE Borers, A. J. Boult.—( V. Coryell, 
Onited States.) 


= aad and Pawt Mecuanism, J. Grant, 

ve > 

20,429. Boxes for MouLpING META Onvects, G. Rufus, 
Manchester. 

20,430. Fasrics, H. Markus, Manchester. 

20,431. Psgumatic Tires, A. 8. Crosby and J. G. 
Billings, birnringham. 

20,432. Huss of Perampucators, L. L’Hollier, Bir- 
toingham, 


— Brakgs for Bicyciss, R. F. Keeling, Birming- 


™. 
20,484. LiceNsED VICTUALLER’S SAVE-ALL, D. Brown, 
mdon. 

20,435. CycLe Brakes, W. T. Lord, London. 

20,436. Lever Wuget, H. Orley, London. 

20,437. Or, Cans, H. Swanton, London. 

20,438, Lock-nuts, O. Imray.—(A. V.-N. Bryce and G. 
Wix, United States.) 

20,439. ELecTRIc Fire-aLars, O. Freymann, London. 

20,440. ToorH-powpDER Box, G. Brewer.—(W. H. Hall, 
United States.) 

20,441. Conveyinc Apparatus, A. Dent and W. R. 
Grit dlay, London. 

20,442. BurrLe CLosurgs, W. H. Lockhart and G. H. 
Klein, London. 

20 443. Conical RoLLerR Bearinos, R. H. and J. Mc- 
Hardy, London 


— Freep-waTeR Heaters, A. G. Hohenstein, 
mdon. 
20,445. WaTeR-TUBE Borers, A. G. Hohenstecin, 
London. 


20,446. Woopen Boxes, E. Ames and the Timber 
Tea Chests Company, Limited, London. 

20,447. Brake, The Westinghouse Brake Company, 
Limited. - (G. Westinghouse, United States.) 

20,448. CLtutcH and Reversinc MgcuHanism, H. L. 
Arnold, London. 

20,449. Sares, H. D. Hibbard, London. 

20,450. The Gamk of Furrts, F. J. Randall, London. 

20,451. RengwaB_e SeatinGs for VaLves, B. Rhodes, 


London. 

20,452. Hose Reets, E. Cliff and L. D. Jones, 
London 

20,458. Construction of Critincs, G. A. Wayss, 


mdon. 
20,454. OrpNnanck, J. W. and R. Fryer, and W. Dins- 
dale, London. 
20,455. Rou.etre, W. E. Christic.—(Oppenhkeimer and 
Sulzbacher, Germany.) 


20,456. Rotiinc Stock for Rattways, R. J. Rae, 
London. 
20,457. CinematToorapus, A. Wrench, ——. 
20,458. Firk-aLarms, P. Steins and P. J. Smith, 
London. 
go Lavatory Waste VaLves, R. G. Howson, 
mdon. 
20,460. PATTERN - MANUFACTURE AppaRaATus, H. 


Mackintosh, Liverpool. 
ras ARTIFICIAL FILAMENTS, &2., F. Lehner, Liver- 


pool. 
20,462. SEALING Buckie for Bacs, A. F. Thompson, 
Live 1. 


20,463. BoTTLE - cLosinc ArparRatus, J. Kroog, 
London. 
20,464. MANUFACTURING MetaL Boxes, 8S. (Opsal, 
London. 
20,465. WATER-TUBE STEAM GENERATORS, T. F. Fairlie, 
Liverpool. 


20,466. ExpLop1nG Mryxgs, Evershed and Vignoles, Ld., 
and 8. Evershed, London. 

20,467. Brezcues, W. Foxton, London. 

20,468. Steam BorLerR FrEp-water, D. 
London. 

20,469. Coatinc Mera. Piates, P. Rogers and J. Player, 
London. 

20,470. Fastentncs Lecaryos and Gaiters, W. Foxton, 
London. 

20,471. Connectors for ELectric Wires, J. R. Jones, 
London. 


B. Morison, 


20,472. Warp-spootinc Macuines, E. Nagler, 
London. 

20,473. Vaporisinc Apparatus, &c., R. L. Benson, 
London. a 


20,474. MERCERISING Macutngs, M. Frings, London. 


20,475. POWER-TRANSMISSION Device, R. Schubert, 
London. 
20,476, VEHICLE WHEELS, J. N. Johnson and G. C. 
Price, London. 
14th November, 1900. 
20,477. Securrna of Butrons, W. W. Tambs, Bir- 
mingham. 


20,478. AlR-INLET TuBEs of Gas BuRNegrs, P. C. Jones, 
Guildford. 

20,479. Fixtnc Woop-sLock F oors, F. Parkinson, 
Little Hulton, near Bolfon. 

20,480. Writinc Pens, W. Moseley and J. L. 
London. 

20,481. Knrrtinc Macuings, J. Hallam and W. Wheeler, 
Leicester. 

20,482. SuppLyinc WaTER to Cur FLowers, J. A. Win- 
wood, Manchester. 

20,483. CARBURETTERS for ExPLosion Motors, E. Perks 
and F, Birch, Coventry. 

20,484, PuriricaTion of Gas, T. S. Clapham, Keighley. 

20,485. CARDING FIBROUS SuBSTANCEs, J. Tetlow and 
D. Crabtree, Keighley. 

20,486. Benpine Saget Merat, W. A 
and A. Shaw, Keighley. 

20,487. AUTOMATIC TINNING 
Abertillery, Mon. 

20,488. Macuinges for Moutpine Dovucu, W. 
London. 

20,489. ENGINE PacktnG, W. M. Crawford, Bristol. 

20,490. MetraLiic Brepsteaps, W. A. Cross and 8. R. 
Caddick, Birmingham. 

20,491. Removine the Burr from Bott Heaps, M. 
Stott, Manchester. 

20,492. Winpow Fasteners, J. Glass, Manchester. 

20,493. DistRipuTING Boarps for ELECTRICAL CIRcUITs, 
A. M. Taylor and R. Steel, Glasgow. 

20,494. ‘* Bripces ” for Bansogs, F. Campbell, South- 

ort. 

20,495. HoLpING MATERIAL in EMBROIDERY MACHINEs, 
J. Henderson, G 

20,496. SECURING C. Pruce, 
Birmingham. 

20,497. Supportinc Axes of 
Veuicies, W. Biddles, Leicester. 

20,498. Warpinc Macuinsgs, J. W. Midgley, Keighley. 

2 20,499. TREATMENT of Sturrinc for Beps, W. H. 
McNeight, Dublin. 

20,500. KaLocon, J. Wakeford, Liverpool. 

20,501. WueEeEts and Brakes of Cycies, B. Poynton 
and E. Jones, Birmingham. 
20,502. SHacKies for TErHERING Horsgs, 8S. J. and H. 
ig oo Birmingham. 

20,508. Cicar Cutters, A. Miesch, Birmingham. 

20,504. PROMETHEAN Spirit Lamp, T. Thompson, 
Edinburgh. 

20,505. Pyeumatic Tire Protectors, A. Allardice, 
i Ww. 

20,506. Printinec, J. B. Duckett, Sheffield. 

20,507. Pues for InrERNAL ComBusrion EnGtnes, R. F. 

Hall, Birmingham. 

20,508. Automatic Corn Macuines, J. Atterbury, 

London, 


Crawford, 


. and D. Crabtree 
MACHINE, J. H. Williams, 
Oatley, 


iw. 
Knoss to SPINDLES, H. 


MOTOR-PROPELLED 





ae Gojiacy, Onited States.) 
20,512. Luparicatine Bgarinos, P. Thémke, London. 
20, 518. IRON Manvracturg, A. Simon, London. 
20,514. Foust Evonomisers for Stoves, W. G. Potter, 
Birmingham. 
20,515. Foc SiaNaLuine, W. J. Gooding, Kingston-on- 


mes. 
20,516. — Reoisters, J. Schinneller, Kingston-on- 


20,517. Stoves, B J. M. Bagnall, London. 
20,518. Grinpinc Macutngs, J. Snow, London. 
20,519. — Macuine for Gaain, G. Rosling, 


Lon 

i Pos for Securinc Heap Gar, W. H. Johnson, 

ndon. 

20.521. REGULATING PressuRE in Evaporators, V. I. 
Feeny.—(Abwiirme Krastmaschinen-Gesellschast m. b. 
I, Germany.) 

20, 522, SwitcuEs for ELectric Cu RRENTS, The British 
‘Thomson-Houston Company, Ltd.(£. M. Hevlett, 
United States ) 

20,523. UNBREAKABLE WasHING Burrons, W. Hiils- 
mann, Scarborough. 

20,524. ORDNANCE, J. A., F. E., and M. E. Normand, 

Device for Bastinc Meat, C. E. Cole, 

20,526. FASTENERS for Carpets, G. Holley, London. 

20,527. Locxine Device, H. Goedecke and E. Freyer, 
London. 

20,528. Paste, W. Hiickel, A. Heinrich, and C. Gump- 
richt, London. 


20,529. Sprinc Borroms of Bepsreaps, P. Albert, 
London. 

20,530. METALLIC Bepstgaps, G. Whitfield, Birming- 
ham. 

20 4531. Baakes for Bicyci7s, G. F. Bull, Birming- 
ham. 

20,052. Links for Fastentne Suirts, C, F. Hofmann, 
London. 

20,583. Macaine for Fiesninc Hives, E. Wilson, 
London. 

20,534. LEATHER-ROLLING Macnines, E. Wilson, 
London. 


20,535. TRANSMITTI! G 2owER, B. Willcox.—_(A. L. Riker, 
United States.) 
20,586. Ick-BREAKING VESSELS, H. C. Clarke, London. 


20.587. Revo.vinc Bituiarp Cus, J. P. Funt, 
London. 
20,538. METALLIC ORNAMENTATIONS, F. F. Scruby, 


London. 

20,539. MmraLiic ALLoys, W. A. 
Wheatley, London. 

20,540. InpicaTINc Movements of a Compass, C. 
D. Abel.—(Siemens and Halske Aktien-Gesellschaft, 
Germany.) 

20,541. Spanners, W. B. Lake 
London. 


Thoms and R. B. 


and E. F. Elliot, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 








657,122. Lirt Brivcr, F. la Pointe, Chicago, Ill.-- 
Filed June 6th, 1900. 

Claim.—(1) The lift or bascule bridge having a 
limited number of widely-separated centres —— 
which it is supported and swings in succession w 
bein, ned and closed, substantially as specified. 
(2) The hit or bascule bridge having a limited number 
of widely-separated centres upon which it is supported 
and swings in succession while being opened and 
closed, such centres being provided with antifriction 
rollers, substantially as specified. (3) The lift or 
bascule bridge having a limited number of widely- 


657,122] 





separated centres upon which it is supported and 
swings in succession while being opened and closed, 
such centres being lovatcd at different levels, sub- 
stantially as esiied. (4) The lift or bascule bridge 
having three centres on which it swings in succes- 
sion, the centre pivot being raised above the others, 
substantially as specified. (5) The lift or bascule 
bridge having « limited number of widely-separated 
centres == which it is supported and swings in suc- 
cession while being opened and closed, and also hav- 
ing a corresponding number of open sockets with 
which the several centres may ney engage, 
substantially as specified. 
657,222. Wiretess or Space TeLecrapny, /, 
Kitsee, Philadelphia, Pa.—Filed May 20th, 1899. 
Claim. —In space pr. ag a receiving instrument 
f a chemi y-prepared paper resting on 
a metallic support pe to the ground in com- 
bination with the terminal of the aérial conductor 


{657,222] 





secured in juxtaposition to, but not in actual contact 
with, said paper, and means for carrying successively, 
successive parts of said paper between said support 
and aérial conductor. 


657, pm. STUFFING-BOX FOR AMMONIA COMPRESSOI 8; 
Fisher, Provincetown, Mass.—Filed January 
doth, ‘1900. 

Claim.—(1) In an apparatus of the character 
described, the cylinder; the tubes or chambers F, H, 
rigidly connected together and provided with ‘the 
connecting passage F’ and suitable inlets, said tube 
F containing mercury and said tube H oil ; a stuffing- 
box around the piston ; a tubular connection between 
the oil chamber H and the interior of the stuffing-box ; 
and a tubular connection provided with a suitable 
valve between the mercury chamber and the cylinder, 
substantially as described. (2) In an apparatus of the 
character described, the stuffing-box comprising the 
case B; the sleeve ©, C’, provided with the inwardly 
and outwardly extending flange E, the inwardly- 
extending flunge E’, the inwardly-extending flange 

E”, and the opening ¢ ¢; the gland B” and the follower 
B: the gland D’ and the follower a a mercury 
chamber or tube and an oil ber or tube 
rigidly together and communicating with each other 








by a passage ; a pipe connection between the intcricr 
of the stuffing-box and said oil chamber ; a cylinder, 











and a pipe connection between said cylinder and the 
mercury chamber, substantially as set forth. 
657, ee. Worm Gearina, C. M. Jones, Philadel phiu, 
a.—Filed August 28th, 1899 
Cc a —A worm provided with continuous channels 
in opposite sides of the convolutions thereof, and 





return channels passing from one side to the other in 
the end convolutions near the terminals thereof, and 
antifriction devices in said channels. 


657,451. Cootinc Means for ExpLosivE ENGINES, §, 
W. Rea, Rushville, Ind.— Filed April 14th, 1900. 

C aim.—In a cooling device for explosive engines, the 
combination with the cylinder having webs around 
the same and across the end or head, and an exhaust 
valve C projecting from one side of said cylinder ; ofa 
jacket D inclosing the cylinder and having a tapered 


657,451 


SSN TIS SSS 
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inlet opening / extending longitudinally at one side 
thereof and hee by bag the jacket and bending 
the edges back, the wider part of th the inlet opening 
being at the head of the ¢ ylinder ; and a nozzle E pro- 
jecting from the other side of said jacket over the 
exhaust nozzle, and through which said exhaust 


nozzle discharges, substantially as shown and 
described. 
657,472. Revier VaLve for Locomotives, 8. ¥. 


Vuuclain, Philadelphia, Pau.—Filed June 80th, 1900. 
Claim.—The combination of the cylinders of a com- 
pound engine, a hollow valve controlling the flow of 





steam to and from the said cylinders, a hollow stem 
communicating with the passage in the valve, and a 
relicf valve in this tubular stem closing against steam 
pressure substantially as described. 


657, fa? APPARATUS FOR FEEDING 
FUEL To FURNACES, &e., J. F. Huy, Erie, 
Filed December 27th, 1899. 
Claim.—In an apparatus for feeding comminuted 
fuel, the combination of a receiver, having a discharge 
opening to which the fuel is delivered by gravity, a 


CoMMINUTED 
Pa.— 


(ee 





retarding surface below said opening for checking the 
discharge by gravity, and an air blast mechanis!! 
arranged to — the a oe poneeye of bg reed 
charge opening upon the fue! upon retain: 
ing surface, aud to feed the fuel therefrom, 
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GAS AND OIL ENGINES AT THE PARIS 
EXHIBITION. 
No. IV. 

Amone makers other than French and English repre- 
sented at the Paris Exhibition, the most remarkable oil 
engines shown were the Banki and the Diesel. The 
former, made by the firm of Ganz and Co., of Buda-Pesth, 
is an engine of great promise, which has already achieved 
considerable success abroad. Here again we trace the 
application of a principle which engineers: have long 
endeavoured to put into successful practice in a gas 
engine cycle—that of injecting water into the cylinder. 
The experiment was made as long ago as in the Hugon 
engine in 1861, but hitherto it has not proved economical. 
Scientific men have even doubted whether the admission 
of water has not, on the contrary, an injurious effect on 
the efficiency of the engine. Herr Professor Banki has 
made an exhaustive study of the whole subject of com. 
bustion in internally-fired engines. As a result he has 
produced a motor in which the strikingly low consump- 
tion of oil already obtained justifies the belief that water, 
if admitted in proper quantities, at the right time, and in 
the right manner, may greatly add to the economical 
working of these engines. 

The principle on which the Banki motor is constructed, 
and the reason assigned for its economy, is the well- 
known fact that the more highly the gaseous charge in 
an engine cylinder is compressed the better, within 
certain limits, the engine will work. To compress the 
charge before ignition as much as possible is now known 
to be the chief factor in increasing the heat efficiency of 
the motor. But this high compression brings with it the 
drawback that, in spite of every precaution, premature 
ignitions often occur. Even if these can be avoided, the 
highly-compressed gas, especially if it be composed of 
imflammable oil or benzine vapour, explodes with the 
force of a blasting charge, and shakes the whole engine. 
Both Banki and Diesel endeavour in different ways to 
solve this difficulty. Diesel admits and compresses the 
air separately, and only injects the oil into it at the end 
of the compression stroke, when ignition takes place and 
the pressure rises. Banki adheres more closely in his 
arlangement to the ordinary four-cycle type. 

In the Banki motor the air is admitted at the top of 
the cylinder through an automatic valve. The oil runs 
by gravity from a receiver above, the very small quantity 
required per stroke being carefully regulated by a screw 
and a float. The admission valve is opened by the 
partial vacuum in the cylinder, and closed by a spring. 
A small injector is placed in the suction passage to the 
cylinder, which sends into it at the same time a 
jet of water, the quantity being determined by a screw 
and a float. The water and the oil are thus drawn in, 
together with a current of air, which converts both of 
them into spray, and carries them through the admission 
valve into the cylinder. The quantity of water is only 
just sufficient to moisten the air, and so to cool part of the 
cylinder as it enters. According to Banki, the error 
formerly made was that enough water was admitted to 
the cylinder to form an appreciable amount of steam by 
its evaporation, and thus to increase the volume of the 
charge. In his motor he carefully regulates the quantity 
injected per stroke, which is very minute. As the water 
acts by cooling the charge, it is possible so* greatly to 
roan the compression space that the piston has a very 
small clearance between it and the cylinder cover, the 
passage leading to the valves for admission and exhaust 
practically forming the clearance volume. The water 
injections may be either before or after the benzine is 
introduced, and the air saturated first either with benzine 
or with water. In either case premature explosions are 
avoided, and the engine runs very quietly, in spite of the 
very high compressions used. 

In other respects the Banki is of the usual four-cycle 
type. It has hitherto been made vertical only, with 
two valves, the automatic valve already described, and 
the exhaust valve, the rod of which is driven from a 
small cam shaft parallel to the crank shaft. As usual 
with this type of construction, the inertia governor acts 
upon the exhaust valve, and holds it open if the normal 
speed is exceeded. To ensure that the automatic ad- 
mission valve shall not rise, it is connected to the 
exhaust valve by a spring, which holds it firmly closed 
till the speed is reduced. No charge can thus enter. 
Ignition is effected without a timing valve, by a tube 
heated by an external benzine flame, the vaporiser being 
kept hot by the heat of the explosions only. 

This system of water injections is one reason for the 
high efficiency and economy obtained. A trial was made 
by Professer Meyer in 1899 at Buda-Pesth, on a 20 horse- 
power engine, having a cylinder diameter of 10in. 
and 15°7in. stroke. The compression space, which 
was gauged by filling it with water, was a little more than 
one-tenth the total volume described by the piston, and a 
compression of 16} atmospheres, as shown by the indi- 
cator diagrams, was attained. Nevertheless the engine 
ran quietly. To prove that its regular working mainly 
depended on the injection of a proper quantity of water, 
the amount was reduced; the shocks, it appears, were 
then very violent, while when the supply was wholly cut 
off the engine stopped altogether. Itran at about 211 
revolutions per minute, and gave 25 horse-power on the 
brake. The oil used was benzine of 0-70 specific gravity, 
and having a lower heating value—water uncondensed— 
as determined ina Junker’s calorimeter, of 18,522 
B.T.U. per pound. The consumption during the trial, 
excluding the oil for the lamp, was 0°58]b. per brake 
horse-power hour, and about five times as much water as 
benzine was used. The heat lost to the cooling jacket 
was 22°4 per cent. of the total heat supplied; heat 
efficiency per brake horse-power, 25:5 per cent. The 
consumption increased very slowly as the load diminished. 
Professor Meyer gives the consumption of benzine per 
brake horse-power hour, excluding that for the lamp, as 
follows :—At full load, 0°551b.; at half load, 0°65 Ib.; at 
quarter load, 0-891b. The latter figure is of importance 





in engines when required to run with light loads. The 

uantities of water in these different experiments 
diminished with the load, the walls being cooler with 
many miss-fires. Professor Meyer attributes the low 
consumption with light loads to the smaller amount of 
water injected, the value of the high compression being 
thus more clearly defined. 

A second set of independent tests was also made on 
the same engine by Professor Jonas. The oil used was 
of 0°78 specific gravity and 18,824 B.T.U. per Ib. heating 
value (lower). The speed was the same as before. The 
engine gave 26°4 brake horse-power, the consumption, 
excluding the oil, for the lamp was 0°48 lb. per brake 
horse-power hour, heat efficiency taking the brake horse- 
power 28 per cent. The quantity of water injected was 
slightly less than before, heat lost to the cooling jacket 
21°7 per cent. 

The vertical 75 horse-power Banki oil engine shown-at 
Vincennes is considerably larger than the one on which 
these experiments were made. Ithasa cylinder diameter 
of 15:8in. and 238in. stroke, carries one fly-wheel and one 
balanced through crank. As far as the writer could 
judge, it seems well and strongly constructed, but the 
motor arrived very late, and was not at work even in 
July. There was also a 12 brake horse-power vertical 
engine at the Champ de Mars, with two fly-wheels, of the 
same type as the one already described, and a portable 
8 brake horse-power engine ; neither of these were work- 
ing. The larger has water injections and tube ignition. 
The Banki is the only oil engine shown in the Hungarian 
Section. 

The Diesel, an engine which marks a new de- 
parture in internal combustion motors, was shown by 
the Maschinen Fabrik Augsburg, the most important and 
largest mechanical engineering firm in South Germany. 
The engine has been several times described in Tur 
ENGINEER, and we need merely mention here that the 
usual Otto cycle, giving one motor stroke in four, is 
followed, but with one or two important variations. 
During the first admission stroke the piston draws in and 
compresses air, which is delivered by a special air pump, 
and again compressed during the following stroke to a 
pressure of about 75 atmospheres, or nearly 800]b. per 
square inch. Its temperature being thus greatly raised, 
a very small quantity of oil is injected into this highly 
heated and compressed air at the end of the stroke, and 
instantly pulverised, vaporised, and ignited by the high 
temperature of the air. No ignition tube or electric 
spark is required. The explosion drives out the piston 
in the usual way, giving a motor stroke, and the products 
escape during the fourth stroke. The three principles 
which Herr Diesel claims to have embodied in his engine 
are: Production of the highest temperature of the cycle, 
not by the combustion of the charge, but prior to it, 
solely by mechanical compression of the air; gradual 
introduction of the combustible into the air in such a way 
that the temperature does not rise, and the heat generated 
is at once converted into work on the piston ; and lastly, 
admission of a much larger quantity of air than is 
required for combustion—usually about double. This 
excess of air takes up some of the heat generated. 

The exceedingly economical results obtained with this 
engine have already been described in Tur ENGINEER— 
October 16th, 1897, and November 5th, 1898. An in- 
teresting paper on the subject was personally read by 
Herr Diesel at the Congrés de Mécanique in July last, 
which the writer had the pleasure of hearing. Of the 
Diesel oil engines exhibited at Vincennes, only one was 
shown by the German firm, and worked regularly and 
well. Many members of the Congress, including the 
writer, had the opportunity of inspecting it, and indicator 
diagrams were taken in their presence. It was a 60 
horse-power vertical two-cylinder motor, each cylinder 
having a diameter of 13°7in. and 18in. stroke, speed 180 
revolutions per minute. The engine drove a dynamo 
direct, and the exhaust into the air was quite invisible. 
The faint white smoke which is usually seen issuing from 
the discharge pipe of an oil engine was absent, and this 
showed good and complete combustion. To test the con- 
sumption of this engine at the Exhibition was not found 
practicable, but trials were made at Augsburg in Decem- 
ber, 1899, upon another engine of the newest type. 

This oil motor was of 80 horse-power nominal, with 
11°8in. cylinder diameter, and 18in. stroke, speed about 
180 revolutions per minute. Twelve tests were made 
with raw Russian naphtha, and twelve with Roumanian 
petroleum; the heating value of the latter (lower) was 
18,000 B.T.U. per pound. With this oil the maximum 
power developed was 57} horse-power, the minimum 
17 horse-power running empty, and the most economical 
load was found to be 33 brake horse-power. At- this 
power the consumption of oil was 0°46 lb. per brake 
horse-power hour, while several other tests gave a con- 
sumption below } lb. oil. When the engine developed 
only 10 horse-power on the brake, the consumption in- 
creased to 0°70 Ib. per brake horse-power hour. At a 
load of 33 brake horse-power the thermal efficiency of 
this relatively small engine was 30°7 per cent. per brake 
horse-power, in other words about 31 per cent. of the 
total heat supplied to the engine was converted into 
actual work on the brake. This is the best figure of 
merit to compare the efficiency of all heat engines. In 
well-made and economical steam engines, developing 
from 1000 to 1500 horse-power, only about 15 per cent. to 
16 per cent. is transformed into energy, or about half as 
much. With such high compression in the Diesel engine 
some of this power is required to compress the air up to 
800 Ib. per square inch, and the mechanical. efficiency is 
natwecile low, being about 70 per cent., the engine thus 
takes 30 per cent. of the power developed to drive itself 
and the air pump. 

This high thermal efficiency shows that the best results 
in internal combustion engines are obtained when the 
curve of combustion most closely approximates to the 
isothermal, and also that, as insisted on by other writers 
as well as Herr Diesel, combustion is most perfect when 
the combustible is introduced into air already heated. It 





is the high temperature of the air, and the small and 
carefully proportioned quantity of oil injected into it, 
which ensure the perfect mixing and combustion of the 
charge. The large amount of air present in excess also 
contributes to this result, because each particle of oil finds 
a sufficient quantity of oxygen to burn it. If the air and 
oil be badly mixed, or allowed to get too cool, poor and 
smoky combustion will be produced. The exhaust should 
be practically invisible and colourless. In this engine no 
water is injected into the cylinder. 

Herr Diesel carried out experiments on the same 
engine with lighting gas, when the consumption was 
16°6 cubic feet of gas per brake horse-power hour; thermal 
efficiency per brake horse-power, 26°5 per cent.; mecha- 
nical efficiency, 75 per cent. The air was compressed u 
to 560 Ib. per square inch. Tests were also made wi 
generator gas, the results of which were equally good, 
and finally with powdered goal. These last were not so 
favourable, and considerable difficulty was experienced in 
dealing with this solid combustible. It was found advis- 
able not to introduce the powdered coal into the highly- 
compressed and heated air at the end, but at the 
beginning of the compression stroke, and to compress 
the mixture, and to ensure ignition, a very minute quantity 
of oil had to be also injected. In spite of these precau- 
tions the internal surfaces of the cylinder bécame coated 
with coal powder. A separate type of engine seems to be 
required for this class of fuel, with a combustion chamber 
distinct from the motor cylinder. In the writer’s opinion 
it is not worth while to incur the trouble and expense 
involved in preparing, crushing, and sieving the powdered 
fuel, when so excellent, pure, and fairly cheap a com- 
bustible as oil, which may be had ready prepared, is 
available. Herr Diesel proposes further to attack the 
problem of the two-cycle type, and to construct a 
200 horse-power vertical, and a 12 horse-power horizontal 
two-cycle motor on his system. 

Only two other German firms exhibited at Paris. MM. 
Koerting, of Hanover, whose engines have been popular 
for so many yearsin Germany, showed an 8 brake horse- 
power motor at Vincennes, driven with alcohol spirit. 
They have also at the Champ de Mars a 30 horse-power 
gas engine of their usual good type of construction, 
coupled direct to a dynamo, and running at 170 revolu- 
tions per minute. In both these engines the charge is 
electrically fired, and they are governed by graduated ad- 
mission of the mixture, with no miss-fires. MM. Koerting 
had originally intended to show a large 500 horse-power 
engine, built on a new system, with one cylinder, working 
two-cycle, like a steam engine, and driven with power, 
high furnace, or coke-oven gases. As none of these gases 
were available at the Champ de Mars, and the engine was 
not designed for work with lighting gas, the project was 
abandoned. 

MM. Grob, of Leipzig, who have-long constructed the 
well-known Grob-Capitaine engines, exhibited four small 
oil motors at Vincennes. They have now in hand, it 
appears, gas engines to drive dynamos with an aggregate 
of more than 8000 horse-power. 

The important Belgian. exhibit of the large Simplex 
engine from the Seraing Works, driven with blast furnace 
gases, has already been described in the French Section. 
For smaller powers, up to 100 horse-power, this engine is 
made by M. Ch. Beer, of Jemeppe-sur-Meuse, who em- 
ploys 250 men in its construction. He showed a 40 brake 
horse-power engine with a speed of about 220 revolutions 
per minute, driving a dynamo. As in all the Simplex 
engines, ignition is by electricity, and there is one 
through crank and two fly wheels. The diameter of the 
cylinder is 11°8in. and 17‘7in. stroke. Another Belgian 
firm, having a large and important exhibit at Paris, is 
the Société Fétu Défize, of Lidge, who make oil and gas 
engines of the ordinary Otto type. The charge is fired 
electrically, or by tube, as desired. Two stationary oil 
engines, of 10 horse-power and 6 horse-power, and a 
2 horse-power gas engine were shown, together with an 
interesting series of small locomotive engines, to be 
worked with benzine, and run on a 20in. railway gauge. 
These small locomotives, which are well made and seem 
to be used in Belgium in mines and collieries, under and 
above ground, are constructed in three sizes, viz., 6, 8, 
and 12 brake horse-power. The weight of an 8 horse- 
power locomotive is 8} tons. The rotary motion of the 
engine does not vary; the change of direction on the 
rails is effected by means of gearing. An oil locomotive 
was also shown by another Liége firm. These little engines 
should have a good future before them. 

Among Swiss houses exhibiting at Paris we noted only 
one of any importance, MM. Martini, of Frauenfeld, who 
were among the very earliest makers of gas engines, and 
whose motors, although completely re-modelled, are still 
in demand. Their well-constructed engines driven with 
gas, oil, or petroleum essence, are vertical or horizontal, 
of the ordinary Otto type, chiefly for small powers, but 
oil essence is generally preferred as the motive force. 
They showed a 15 horse-power gas engine and two stationary 
oil motors of 8 and 18 brake horse-power. There were 
also two ingenious little oil locomotives fer running on 
narrow-gauge railways, similar to those already spoken 
of, with motors driven with oil essence, and developing 
4 and 5 horse-power respectively. 

Lastly, we must mention a Russian, a Polish, and a 
Swedish firm. Bromley Bros., of Moscow, showed two 
vertical oil engines of the usual four-cycle types in 
both of which tube ignition is used to fire the ¢ e. 
The first, of 4 horse-power, has a single cylinder 
with a diameter of 7-lin. and 10in. stroke. The larger 
8 brake horse-power motor has two cylinders, each having 
the same diameter and stroke as the smaller, engine. 
The speed in both is 240 revolutions Ft minute. Macht- 
chinski, of Warsaw, sent a small 2 horse-power oil 
engine of the ordinary construction, not working. Bolin- 
ders, of Stockholm, exhibited two four-cycle oil engines, 
stationary and portable, both developing 6 horse-power, 
with tube ignition, and started by means of air previously 
compressed in a separate receiver. 

This completes our remarks on the léading gas and oil 
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engines shown at the Paris Exhibition. It-wason the 
whole a decidedly interesting collection, with many new 
features, and well “up to date.” The chief real novelties 
were German and Austrian. 








LITERATURE. 


Pumping Machinery. By Henry Davey. With frontispiece, 
five plates, and over 250 illustrations. C. Griffin and Co. 
1900. 

For very many years one has persistently heard the inquiry, 
“*Do you know of any really good book about pumps?”’ 
and the answer has‘been monotonously the same, “ No ; 
I wish I did. Do you?” There have been collections of 
advertising sheets, published within leather and paste- 
board covers, in more or less abundance; there have 
been disquisitions without end upon that eternally un- 
interesting subject, ‘‘ The flow of water over notches and 
weirs,” the object of whose hundreds of pages appears 
to concentrate chiefly upon the determination whether 
the 1:57th or the 1°573rd power of the depth gives a 
less extravagantly errant value to the “constant” of 
a more or less foolish algebraic expression; and the 
‘“‘common pump’ has afforded a basis of amuse- 
ment to the frivolous race of hack authors who will write 
you elementary science manuals for ‘technical’ schools 
on any branch of ‘ technical science” you may prefer 
at so many shillings per yard. But, confining our survey 
within our unlearned ken of the Anglo-Saxon dialects, we 
do not recall the publication before this year of any book 
upon pumping that really deserves both the titles ‘‘ techni- 
cal” and “ scientific.” It must therefore have rejoiced 
many a heart interested in the progress of technical 
literature to hear that Messrs. C. Griffin had persuaded 
the one English engineer who probably knows more 
about pumping machinery than any other, to supply to 
them a volume recording the results of his long experi- 
ence and study of the subject. The book now under 
review is a condensed résumé of what has been learnt in 
a long life of energetic work in designing and erecting 
pumping plants over a very wide area by an engineer who 
is nothing if he is not practical, and who at the same time 
has always held science in high respect, and has always 
been enthusiastic in his efforts to aid the progress of 
science in his particular branch of engineering. 

The book is profusely illustrated. A considerable 
proportion of these drawings are general arrangements, 
without detail, to explain various methods of design and 
of working to suit the great variety of conditions under 
which pumping work has to be carried out. As many 
constructive details of pumping machinery are common 
to machines in general, it seems to us wise to devote 
much of the illustration to such general arrangement. 
Such details as distinctively belong to pumping and not 
to other kinds of plant are, however, amply illustrated. 
In a few cases we have noticed that these latter drawings 
are technically imperfect in the omission of some 
subordinate, but still essential, part. Regarding the 
commoner details, also, we find that the author con- 
descends very little to textual explanation of the relative 
advantages of different forms, or to the proper 
methods of designing them. For example, there are 
twenty-seven different forms of pump valve shown on 
pages 58 to 62, but forty or fifty lines of text suffices to cover 
the whole subject of pump valves. Of course, other 
occasional references to this subject may be found 
throughout the book. But seeing that the efficiency of 
pumps depends probably more upon the valves than upon 
any other single feature, we confess we would have liked 
to have found an ampler treatment given to them in so 
important a book. Nearly all these twenty-seven valve 
illustrations show tapered seatings, but in a later chapter 
Mr. Davey strongly condemns tapered seatings for all 
large pumps. We may also say that we think that 
the illustrations hardly do full justice to certain kinds 
of pumping plant. For example, that of a Pulsometer 
on page 148 is not quite up to date; and although 
** duplex valve gear’ is mentioned in a few lines at one 
place, we can find no reference to the Worthington 
pumping engines, except by a diagram of the hydraulic 
ram compensating device. Mr. Davey explains that‘ the 
device of making the working of one engine dependent on 
that of the other is old. Cornish engines in waterworks 
have been made to work alternately, when two engines 
were pumping into the same main, by coupling the valve 
gears of the engines by suitable connections, and as the 
steam stroke is quicker than the water stroke, one water 
stroke commenced before the other was completed.” The 
fact that something like the modern duplex valve gear 
was used long ago is hardly a good enough reason for 
almost entire omission of description of so important a 
modern style of pumping plant. 

Mr. Davey’s first chapter is devoted to the ‘early 
history of pumping engines,” and we do not think that 
any so terse or so interesting a history of the rise of this 
branch of engineering has been written before. It grasps 
well, and dwells upon, the essential points that are or 
were fecund in influence upon future development, and 
marshals the gradual progress towards higher efficiency 
very clearly before the mind’s eye. In this history some 
interesting subsidiary points come out. Thus Mr. Davey 
tells us that we should give up believing in the existence 
of “the boy named Humphrey Potter,” who attached a 
‘“* scoggan,” and thereby at one and the same time intro- 
duced automatic valve gear and gained time to play 
marbles with another boy, and bids us believe in 
place of that boy in a “ buoy enclosed in a pipe attached 
to the cylinder.” One cannot play marbles inside a pipe 
attached to a cylinder. Again, it is interesting to know 
that expansion by compounding the engines was intro- 
duced by Hornblower between 1776 to 1781, and only failed 
because there was then no steam pressure high enough 
to make compounding of any use. In reading the history 
of pumping it is very important to remember that in the 
earliest days the ‘‘ duty’ was calculated upon a consump- 
tion of 84]b, of coal; that later and up to 1856 it was 








reckoned upon 94 Ib. coal, and that since 1856 it has 
corresponded to 112 1b. coal consumption. Thus to make 
the early figures comparable with modern ones, they have 
to be multiplied by 14. Already in 1834 the duty had 
been raised to about 60 millions on 94 Ib. coals, or 
72 millions per ewt., and it is now in the best modern 
engines considerably less than twice this. Mr. Davey 
tells us that the improvement has been nearly wholly due 
to increase of steam pressure. 

The method of measuring pumping engine efficiency by 
“‘ duty” of so many million foot-pounds of work done per 
ewt. of coal burnt, is a more direct, and therefore a more 
rational method than the more modern “ pounds coal per 
horse-power hour;” because the phrase “per horse- 
power hour ” really contains no reference whatever to TIME 
or to RATE of combustion or RATE of doing work. Horse- 
power is so much work per hour, and in “ coal per hour 
per work per hour,” the two “per hours” cancel out. 
One pound of coal per horse-power hour means simply 
1]b. coal per 1,980,000 (or two millions less 1 per cent.) 
foot-pounds work, or 112 lb. coal per 222 (exactly 2214) 
millions foot-pounds work. Thus a duty of, say, 113 mil- 


lions per cwt. coal means the same thing as od = 1-96 lb. 
coal per pump horse-power hour. On page 93 Mr. Davey 
gives a useful table of such equivalents for duties ranging 
from 40 to 150 millions, along with their multiples by 6, 
8, and 10, showing the corresponding steam consumptions 
at evaporative efficiencies of 6, 8, and 10 1b. of steam per 
1 lb. of coal, and also with these latter increased in the 
ratio 10/8 for an assumed ratio of 80 per cent. of pump to 
cylinder indicated horse-power. This table would have 
been still more useful in the form of a diagram of seven 
oblique straight lines running across squared paper. 

The second and thirteenth chapters are upon the 
efficiency of pumping engines generally; and here Mr. 
Davey follows closely the prescriptions of the recent 
I.C.E. Committee upon Steam Engine Efficiency, using 
the three phrases, “thermal efliciency,”’ ‘“ efficiency 
ratio,” and “economy,” in the senses recommended by 
that Committee, in conjunction with the ‘ Rankine 
cycle,” as the “ideal perfect steam engine.” Tables are 
given to facilitate this method of computation, but these 
do not include a table covering the use of superheated 
steam. Here we think too much space is devoted to 
methods of minute arithmetic calculation, and too little 
to the practical methods of reducing the various losses 
in the engine. Thus only half a page is given to the 
subject of superheating, and only six lines to leakage past 
valves, pistons and glands, although loss due to leakage is 
areally very seriousitem in the majority of engines at work. 
A great deal of attention, however, is given to various 
means of utilising the exhaust heat in feed-water 
heating. One of these methods, introduced, as we under- 
stand, by the author, is the passing the feed-water under 
the heating influence of the equilibrium steam in Cornish 
engines. It is heated in two heaters in series, first by 
the exhaust and then by the equilibrium steam. This is 
a very ingenious method, and the results upon the 
economy seem to be extremely satisfactory. The author 
thinks that the best probable future results will be ob- 
tained by using about 260 lb. per square inch boiler steam, 
throttling down to 215 initial pressure in the cylinder 
and using full boiler pressure steam in jackets and in re- 
heaters between high and low-pressure cylinders. 
is practically the Schmidt system, except that Mr. Davey 
prescribes special limits of pressure, and doubts the use 
of initial superheating. He says that ‘the superheating 
is then done in the engine itself and is not wasted in 
radiation from the steam pipe ;” but he does not say why 
less waste by radiation from. the steam-pipe should be ex- 
pected from initially-saturated than from initially-super- 
heated steam. 

As regards re-heating, or superheating, steam at any 
point of its passage through the engine by means of steam 
of higher temperature, some engineers seem to forget 
that all the heat gained by the working steam in such 
re-heaters or superheaters is lost by other steam at higher 
temperature. A large portion of the “ availability” of 
all the heat so passed is lost in the process; if retained 
in the steam of higher temperature and passed through 
the engine, that heat would yield a larger return in 
mechanical work done. The lowering of temperature by 
any conductive process is mere waste of heat so far as 
work done in the steam engine is concerned. Re-heating 
to the point of dryness in the intermediate receivers is 
desirable, not for the sake of re-heating, but for the sake 
of re-drying; but to do this by means of steam which has 
been generated at high temperature by a somewhat 
costly process is not the best means of accomplishing 
the object. 

The author admires the Cornish equilibrium steam 
cycle in compound pumping engines, and he shows 
reasons why it is convenient for this special class of work 
viz., pumping. But he seems nowhere to discuss the 
possible loss of steam efficiency resulting from this cycle 
in the great pressure drop between the successive working 
strokes in the two cylinders. This drop is most in 
evidence in his diagram, Fig. 61, page 70, where it is 
from level G to level A. The working results of this 
diagram are correctly reproduced in the transformed 
diagram, Fig. 62; but the author does not call attention 
to the almost evident fact that the area of indicator 
diagram corresponds toa ratio of expansion little more 
than that carried out in the high-pressure cylinder, so 
that the second cylinder seems to have added little to 
the working capacity of the engine. This appears to be 
wholly due to the extremely large non-effective inter- 
mediate equilibrium area in the diagram 61. Otherwise 
stated, it is due to the drop of pressure from G to A in 
that diagram. On page 39, Fig. 7, the author seems to 
think this drop inevitable, whereas some of it can be 
age by proper setting of the low-pressure cylinder 
valves, 

Chapter III. is devoted to constructive details of 
pumps, and, as already hinted, it is too brief to harmonise 
with our idea of the relative importance of pump and 
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engine. The book as a whole is much more one on steam 
engines than on pumps, and increase of duty due to better 
boileas and better pumps is thrown too much in the back- 
ground for true perspective. The dynamicsof pump-valve 
opening and closing, and the consequent loss of head past 
valves and slip of water, are not dealt with. One 
reference is, indeed, made to negative slip; but the 
dynamic effects of valve weight, of valve mass and closing 
springs, of ratio of valve perimeter to area, of eddies 
below and above valves, are either overlooked or referred 
to only casually in connection with other matters. The 
important subject of acceleration in the suction at the 
beginning of the stroke is not referred to, although the 
well-known value of the “ pause” before the beginning of 
each stroke is frequently mentioned, without, however, 
any explanation of its dynamic utility. Displacement 
diagrams are given for pairs of single-acting and double- 
acting pumps, with cranks at 90 deg., and for single and 
double-acting three-throw pumps; but the dynamic 
problem of the action of air vessels is nowhere tackled. 
On the other hand, the use of mass and generation of 
kinetic energy in it in order to render high ratios of ex- 
pansion usable in long-stroke pumping engines where 
the resistance is constant throughout 80 to 90 per cent. 
of the stroke, is very fully and excellently discussed and 
illustrated, as are also the Worthington and the Davey 
mechanisms for reducing the pump resistance towards the 
end of the lifting stroke. 

Chapter X. deals with engine valve gears. It is natu- 
rally a meagre account of this rich subject, which is not 
at all special to pumping plant, and requires a volume to 
itself to be properly dealt with. Those valve gears that 
are special to pumping engines are dealt with; the old 
Cornish and the Worthington very sparely, and the 
Davey Differential with greater completeness. 

Chapters V. to IX., and XI. and XII. cover general 
and special descriptions of Cornish and other types of 
pumping plant, pit work, shaft sinking, hydraulic power 
transmission, water-pressure engines, and waterworks 
engines. These form naturally the best and most impor- 
tant part of the work. The author’s great experience in 
arranging large pumping plants, and his wide knowledge 
of what other engineers have done in this sphere, have 
enabled him to gather together here in admirable terse 
form a vast amount of extremely interesting and useful 
information. In this domain, which occupies the greater 
bulk of the book, Mr. Davey’s work will be accepted as 
the standard English authority for many years to come. 
It is thoroughly practical, and applies to a large range of 
very various conditions, geological and mechanical. 
Practically all the general arrangements that have been 
used up to the most recent dates for mines, waterworks, 
and drainage, except the Worthington plants, are 
here illustrated by one or more examples. In each 
drawing a good method of indicating the scale, namely, 
that of marking on, in very large bold figures, one impor- 
tant leading dimension, is adopted. In many cases com- 
plete details of sizes and working results on tests are 
tabulated. Sometimes details of tests are given at 
somewhat tedious length, as in the extract, four pages 
long, from the “ Transactions ” of the Institution of Civil 
Engineers, giving M. Eugéne Biver’s report upon plant 
erected by the author at Marseilles. A valuable feature 
of many of the descriptions is that they include state- 
ments of working costs and costs of erection. Of course 
these must always be considered in connection with the 
local conditions; but when so considered, and it being 
remembered that such conditions alter the figures 
greatly, such information cannot fail to be instructive. 
Mr. Davey generally reduces the total cost of construc- 
tion to so much per engine indicated horse-power, and so 
much per pump horse-power. The 300 horse-power 
hydraulic-power pumping plant at Marseilles, including 
shaft work, buildings, and tanks, cost £29 per indicated 
horse-power, and £50 per pump horse-power. The author’s 
ingenious ‘“‘ steam regulator,” used in place of a dead 
weight accumulator to steady the pressure in hydraulic 
transmission mains, is fully described. To counteract 
the pressure variations due to the intermittency of the 
action of the supply pump, this device seems admirable, 
because at this end of the transmission the steam cylinder 
of the regulator may be made part of the inter- 
mediate receiver of a compound engine, and thus no 
material loss from increased steam condensation arises 
from the use of the regulator. It is of no use, however, 
for mitigating variations of pressure arising at the other 
end through the intermittency of the flow throw the 
water power engines. Mr. Davey states that “in the 
ordinary application of hydraulic pumping in mines the 
efficiency of well-designed plant should be 60 per cent.” 
He tells us that the loss is unaffected by the water pres- 
sure, so that, other things being unchanged, the 
efficiency is greater with heavier pressures; but we 
find nowhere any hint that the efficiency depends upon 
the water velocity or size of pipe, and also upon 
the length of the transmission, nor any explanation of the 
mode in which efficiency depends upon these things, nor 
any indication of how one should find the size of pipe that 
may be expected to give the best results. Curious omis- 
sions of this sort occur here and there throughout an 
otherwise very practical book. On pages 197 to 206 will 
be found illustrations and descriptions of the very in- 
genious and compact form of admission and eduction 
valve, devised by the author for water-power engines ; 
and in the following pages a description of the extremely 
curious manner in which such an engine used for pump- 
ing was made to work with only one pipe to serve both 
for water supply and discharge, to and from the 
engine, and also for the pump delivery. This, of course, 
is only a curiosity in engineering, not an arrange- 
ment desirable except in very special circumstances ; but 
it is a good illustration of how apparent adverse impossi- 
bilities may be overcome by mechanical ingenuity. 

Chapter XIV. deals with scoop wheels and centrifugal 
pumps, concerning which not much information of a 
scientific character is available. The author mentions 
that “experiments are being made” with ‘“ combined,” 
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or, as they are variously termed, ‘“‘compound” or “ con- 
jugated,”’ centrifugal pumps, in which a number of 
pumps are mounted on one shaft, the water flowin 
through them in series, having its velocity reduced an 
its pressure raised between each pair of pumps. 

On the Continent this construction has got beyond the 
experimental stage, these pumps being sold for forcing 
up toa head of 500ft. It is a question—one which we 
have not seen discussed—whether these pumps are 
rightly called centrifugal, or, otherwise put, whether they 
raise pressure by true centrifugal force in a rotating 
mass of water, or whether they simply impart high 
velocity, the kinetic energy of which is changed to static 
energy of high pressure after leaving the pumps in évasée 
eduction passages. 

The compound system, as carried out now on the Con- 
tinent, is said to depend wholly upon the latter action. 
We suspect that in the usual so-called centrifugal pumps 
there is a combination of the two actions. Do not the 
claims of rival constructors as to the superiority of one or 
other form of blade depend mostly upon their individual 
success in developing either the one or the other kind of 
action? One form of blade will favour the one; another 
form will be most suited for generating the other action. 

Mr. Davey’s final chapter is devoted to hydraulic rams, 
and the momentum effects in long water mains. In this 
chapter he also describes Taylor’s, Davey’s, Sommeiller’s, 
and Pohl’s hydraulic air compressors. 


The ** Target Book.”—No. I.: France. 

We are afraid that we cannot congratulate the Naval 
Intelligence Department upon its latest effort, the 
“Target Book.” It has good points; the system to 
indicate what can be penetrated by such and such a gunis 
valuable (where correct), and the sign is convenient. Books 
issued solely for the use of naval officers should, how- 
ever, aim at a certain amount of correctness. For such 
naval officers as may tend to pin faith on the work we 
would point out the following more important errors— 
we lack space for all, The Formidable (French) 
with her new rig is procurable from any Toulon photo- 
grapher. The Admiralty photograph is three years out of 
date. Duperré has two masts, not three. Courbet, ditto. 
Dévastation ditto. The after guns of the Courbet are 
carried lower down, the stern having been cut away. 
There are a number of 4in. quick-firers on the upper 
deck—visible in photos procurable in Paris at sixpence 
each—which are ignored in the Admiralty’s plan. There 
are four before the funnel, six abaft it. The gun in the 
bow is a 6°*4in. quick-firer, not a 10in. Dévastation 
has no stern torpedo tube. Otherwise the information 
concerning the Courbet and the Dévastation is fairly 
correct. The statement that the Hoche is “ probably 
altered in appearance ”’ is also pretty correct. A photograph 
taken seven or eight years ago does not do good 
service for her now. She has at present two funnels 
abreast, and a foremast like the Redoubtable. The super- 
structure shown in the plan is gone. The turret bases 
are not modelled on the pyramids. The protective deck 
is curved, not flat. The conning tower is not at the base 
of the mast, but well before it. The Charles Martel 
carries her amidships barbettes well aft. Her 5-5in. 
guns are not as indicated on the plan. The St. Louis 
class have no shields to the 4in. guns, and these stand on 
big supports, not as indicated on the plan. Jémappes 
and Valmy have triple bottoms. The Duguesclin and 
Vauban have totally different funnels and rig. The 
Friedland has but two masts. Funeul is entirely out of 
date as given in the book. Requin, &c., ditto. An extra 
quick-firer is mounted amidships on the superstructure. 
The Bruix class have armoured hoists to the turrets like 
those of the Jauréguiberry, but without the funnel shape 
to them. The Guichen and Chateaurenault are not 
alike—their hulls are quite different. Guichen also has 
three masts, not two as shown. The Jéna plan is of 
questionable accuracy. The plan of the Desaix is that 
usually current, but a totally different one has been pub- 
lished in France. We doubt the accuracy of the armour 
as shown in the d’Entrecasteaux. Information that 
armour is ‘‘Compound or Creusot or Harvey’ leaves 
something to be desired on the grounds of utility. The 
Carnot’s armour is Creusot steel. It would have been 
convenient to have given the English equivalents for 
inillimetres. 

As this book is issued for our Navy’s use—we believe 
we are correct in saying that it is something ‘“ confiden- 
tial” designed to occupy the niche that Brassey’s Naval 
Annual held afloat, when 200 copies were issued offi- 
cially each year—we think that a little more trouble 
might be bestowed upon it. Only the first volume— 
France—is yet out. The majority of the errors to which 
we have drawn attention could have been avoided by a 
study of Le Yacht for the last year or so, or by a perusal 
of our ‘‘ Dockyard Notes.” Seeing that nothing but 
careful copying and a little mild piracy is required, we 
think the task is possible of accomplishment. 


Stresses and Strains: Their Calculation and that of their 
Resistances. By Formule and Graphic Methods. By 
Freperic RicHarpD Farrow, F.R.I.B.A. London: D. 
Foudrinier, Builder Office, Catherine-street, W.C.; also of 
Whittaker and Co., Paternoster-row, E.C. 1900. 

Tue present hand-book, which starts with the assumptio® 

of the very minimum of mathematical knowledge and 

skill on the part of the reader, is intended as an assistance 
to architectural students, more especially that class 
intending to become candidates for the examination of 
the Royal Institute of British Architects. It is stated 
that “ for all ordinary cases it is not requisite that the 
student should have any more extensive knowledge of 
algebra” than that which will enable him to “ perform 
with readiness ” some very simple operations. When it 
is found that all these operations depend upon the 
algebraical axioms, that if the same quantity be added 
to, or subtracted from, and the same multiplier or 
divisor be applied to, both sides of an equation, its value 





is not altered, the standard of mathematics at the examin- 
ations does not appear to be very high. 

There appears in Chapter ITI. to be a little confusion in 
the use of the terms stresses and strains, which seem some- 
times to be employed synonymously. The definition of 
them and the distinction between them should have been 
more clearly and correctly indicated. 

When treating of stanchions, columns, and _ posts, 
Gordon’s well-known formula is employed, slightly 
modified, which is quite as good as any of numerous 
others, none of which agree in their separate calculations 
with more than nee results. The examples in 
the ‘graphic method of calculation,’ although only 
on an elementary scale, are well selected and very clearly 
explained. We do not quite endorse the remarks respect- 
ing rolled iron and steel joists made on page 56. It is 
true that it is contended by the advocates of the solid web 
system, that the web does relieve the flanges of one-sixth 
of their usually allotted stresses, but English engineers do 
not proportion plate girders on this assumption. As a 
matter of fact, some American engineers will not allow 
the vertical rib of the angle irons joining the web and 
flanges of a plate girder to be taken into account in the 
calculation of the required sectional area of the flanges, 
which is running into the other extreme. The riveting in 
Fig. 32, termed “diagonal,” is usually called zig-zag, to 
distinguish it from chain riveting. 

It would have improved the diagrams illustrating the 
‘reciprocal diagrams of forces” if the compressive 
stresses had been shown by thick lines and the tensilé by 
thin lines, and some further explanation respecting the 
method of distinguishing them would have been accept- 
able. It may perhaps be here pointed out that the ex- 
ample in Fig. 59 does not belong, as stated, to the 
Whipple-Murphy type. It is the Howe truss, and is 
much used for composite structures. In this instance 
the vertical members of the web are in tension and the 
diagonals in-compression, the whole structure constitut- 
ing a through bridge, with the loading on the bottom 
boom. On the other hand, the Whipple-Murphy truss 
constitutes a deck bridge with the loading upon the upper 
boom, and the character of the trusses upon the members 
of the web is reversed. A brief chapter is given to 
arches and abutments, including only those on the rous- 
soir principle, and another to retaining walls, and short 
rules are enunciated for the guidance of students which, 
in two subjects which are a frequent theme of discus- 
sion between the engineers of different countries, may 
err, but it may be fairly presumed on the side of 
safety. One feature of Mr. Farrow’s volume, which will 
strongly recommend itself to all students, is that the 
numerous examples are all fully worked out in the body 
of the work, as are also those contained in the Appendix 
and taken from some of the examination papers. 





SHORT NOTICES. 


Waterworks Distribution : A Practical Guide to the Laying Out of 
Systems of Distributing Mains for the Supply of Water to Cities and 
owns. By J. A. McPherson. London: B. T. Batsford. 1900. 
Price 6s, net.—This small book of some 150 pages is divided into 
five chapters. The first chapter deals with the general arrange- 
ment of supply to district of distribution ; the second consists of 
notes upon the system of distribution ; in the third, the details of 
the method of laying out distributing mains ; the fourth, the pipes 
and fittings upon distributing systems ; and the fifth deals with 
meters and the measurement of water, and regulating and record- 
ing apparatus. There are a number of explanatory diagrams and 
some hundred illustrations. Some of these are simply direct re- 
productions from freehand drawings, but in _— of this they are 
effective and explanatory. The book is well printed, and nicely 
got up, and will no doubt carry out the intentions of the author, 
1.¢., that it should be of service to ‘‘ those interested in laying out 
systems of distributing mains, as well as to students and candi- 
dates for the municipal and county engineers’ and other examina- 
tions,” 

The Lead Storage Battery : Its History, Theory, Construction, and 
Use. By Desmond G. Fitz-Gerald. Illustrated. London: Biggs 
and Co.—The subject matter of this book first of all appeared 
under the title of ‘‘ Notes on Accumulator Construction ” in the 
columns of the Electrical Engineer. 1t is not intended to be intro- 
ductory nor quite elementary, nor is it meant for those who are 
altogether unfamiliar with any of the ordinary types of secondary 
batteries. It consists of some 380 pages, and is divided into 23 
chapters. The whole subject of the storage battery is dealt with 
from every point of view, and the resulting book should certainly 
be found useful. Considerable space is allotted to the chemistry 
of pyroxylin, as the author considers it probable that this sub- 
stance is likely, under certain conditions, to be largely used in 
accumulator construction, and that the peroxide element may 
ultimately be made with a manufactured compound of pyroxylin 
with lead in powder, or partly in the condition of oxide. The 
author, however, states that in his opinion the time has not yet 
arrived for this suggestion to be commercially carried into effect. 

Manual of Electrical Undertakings, 1900-1901. Compiled under 
the direction of Emile Garcke, M.I.E.E., F.S.8. Vol.v. London: 
Donington House, Norfolk-street, W.C. 1900. Price 12s. 6d. 
net.—This useful book appears again, enlarged from 1036 to 1272 
pages. In spite of this, however, the volume is less thick than its 

redecessors—a result brought about by employing thinner paper. 
This is a movement in the right direction, for last year’s book cer- 
tainly approached very nearly the limit of size and weight beyond 
which its value as a book of reference would be diminished. The 
extra number of pages in the present issue deals with 653 under- 
takings as por tilh with 536 in the preceding volume. The whole 
of the information has been brought up to date, and, in short, the 
whole volume is even more efficient than the four others which 
have gone before it. 

The Royal Navy List Diary and Naval Hand-book for 1901. 
London: Witherby and Co. Price 3s. net.—The exact counter- 

of the three volumes which have preceded it, saving that it 
as been brought well up to date, and that the — is for 1901. 
The editors have striven as much as ay to keep the same sub- 
jects on the same pages on which they have appeared in former 
issues. This is an excellent feature which will be greatly appre- 
ciated. To naval men who already know the worth of this diary, 
the new edition wants no recommendation. It is useful not only 
to those in the service, but to those who are in any way interested 
in naval matters. The present volume is well up to the form of 
those which have gone before. 


BOOKS RECEIVED. 

What is Heat, and What is Electricity? By Frederick Hovenden 
With diagrams. London: Chapman and Hall, Limited. 1900 
Price 6s. 

Pumps and Pumping Machinery. By Frederick Colyer. Part II. 
Second edition. Revised, oak, and partly re-written. London: 
E. and F, N. Spon, Limited. 1900. Price 28s, 








A NEW RAILWAY BETWEEN GERMANY AND 
TRIESTE. 


_ A Few months ago the Austrian Government introduced 
in the Reichsrath a Bill to authorise the execution of various 
railway works, including the construction of a main-line con- 
nection so as to provide a second means of communication 
with Trieste, but in consequence of the internal political 
condition of the country the scheme for an alternative rail- 
way route has not yet received the approval of the Parlia- 
ment. In the meantime it may be mentioned that for at 
least thirty years Austrian manufacturers and travellers from 
different parts have urged the necessity of establishing a 
second railway connection with the Austrian port. A glance 
at the railway map of the country will show that from the 
interior of Austria the only main line direct from Vienna to 
Trieste is the Southern Railway, whilst the other main line, 
which shortly before reaching Trieste effects a junction with 
the Southern Railway at Nabresina, passes over Italian terri- 
tory for a considerable distance between Pontebba and 
Cormons in acircuitous course. That the roundabout route 
followed by the latter is not the only reason which deprives it 
of any claim to being a second direct line is shown by the fact 
that industrial Bohemia, the German hinterland, and the 
whole of Bavaria, are in need of a direct connection with 
Trieste. This will be understood when it is stated that 
travellers from Frankfort, Nuremberg, or Munich, who desire 
to reach Trieste, have actually to journey thither by the cir- 
cuitous route of Vienna, and thence by the before-mentioned 
Southern Railway to their destination. 

As the whole question has been under consideration for so 
many years, it is scarcely necessary to mention that various 
schemes have from time to time been suggested for establish- 
ing a second rail connection between Germany and Austria 
at Trieste. The most recent schemes are those of the 
Government and of Herr Buchelen, of Trieste. The latter 
proposed two routes: the Tauern Railway and the Kara- 
wanken line. The first scheme provides for the construction 
of a railway from the existing main line at Lend—south of 
Salzburg—through the High Tauern and Gastein to Sachsen- 
burg, where a junction would be formed with the existing 
railway as far as Tarvis. Here the new railway would be 
resumed, and, avoiding Italian territory, it would proceed by 
way of a tunnel through the Predil Pass on to Goritz, where 
a junction would be effected with the railway leading through 
Nabresina to Trieste. The construction of the Tauern Rail- 
way according to this plan would shorten the distance to be 
travelled to Trieste by 40 kiloms. in the case of the west of 
lower Austria, by 63 kiloms. from Bohemia and North Ger- 
many, 78 kiloms. from Salzkammergut, 150 kiloms. from 
South and Central Germany, and by 208 kiloms. from Salz- 
burg. It will be obvious that next to Salzburg, the principal 
advantage of this route would fall to Germany. This is the 
reason why many Austrians object to the plan, whilst others 
submit that as the railway would be nourished from the heart of 
Germany, this scheme would bave the safest financial future. 
The second railway—the so-called Karawanken scheme—would 
commence at Glandorf on the Vienna-Bruck-Villach main 
line—Rudolfs Railway—and proceed to Klagenfurt. Here 
the line would follow one of two routes. It would either go 
in a westerly direction vid Bach and Wochein to Goritz, and 
thence on to Trieste, or it would be built vid Krainburg and 
Laak to Divacca on the Southern Railway leading into 
Trieste. In either case it would be necessary to construct a 
tunnel to convey the railway through the Karawanken 
mountain chain at the Loibl pass. The journey north- 
wards from Trieste by the Karawanken route would be 
reduced by from 50 kiloms. to 80 kiloms., but opposition is 
even raised to this scheme. In the first place, objections have 
been made in Vienna, which neither desires the Tauern nor 
the Karawanken Railway, because the adoption of either 
scheme would divert from that city a large portion of the 
traffic from the north; and, secondly, by the Southern Railway 
Company, which entertains apprehensions of damaged 
interests by the construction of a competitive line. In the 
third place, the Hungarians are opposed to both schemes, as 
they contend that the carrying out of either would lead to 
the development of Trieste to the detriment of Fiume. 


The Austrian Government has, however, not adopted in 
their entirety either of these two schemes in the Bill pre- 
sented for the consideration of Parliament for the establish- 
ment of what is officially termed a second rail connection 
with Trieste, and which comprises a series of lines. These 
consist of the Tauern Railway, which would lead from 
Swarzach on the State line Bischofshofen-Zell vid Gastein 
through the Moll Valley to Spittal on the Southern Railway 
system between Villach and Franzenfeste; the Barengraben 
lines from the Southern Railway stations at Villach and 
Klagenfurt to Assling on the Tarvis—Krainburg State section ; 
the Wochein line from Assling to Goritz, and finally the con- 
tinuation from Goritz to Trieste. . The proposed Pyrhn Rail- 
way belongs to some extent to this series of lines. It would 
commence at Selzthal on the Enns, and pass through the 
Pyrhn Mountain to Steyerling, so as to form a connection 
with the railway leading from that locality to Wels and Linz. 
The total length of the railways forming the second connec- 
tion with Trieste would be 329 kiloms., and as they would be 
difficult of construction owing to the mountainous character 
of the districts to be traversed, the capital expenditure is esti- 
mated at £14,000,000. The Government Bill calculated that 
the railways would be constructed gradually, and that all of 
them would be completed by the year 1907. 








H.M.S. SPARTIATE.—On page 519 it was stated that during the 


trials of this vessel a hose had to be played on “ the — ure 
cylinder.” This should read on ‘the high-pressure cylinder cross 
head guides,” 


Society or Mopet ENGInEERS—GLascow BraNncH.—A branch 
of this Society has been started in Glasgow, and already there are 
between twenty and thirty members. e head branch in London 
has some sixty members, but the promoters of the branch on the 
banks of the Clyde hope to have a larger membership than this, 
once things are fairly started. According to them, ‘‘ model engi- 
neering is now no longer looked upon as mere play, but.as a help 
to serious business.” 

Guascow University ENGINEERING Society.—On Saturday, 
24th inst., the members of the above Society visited the works of 
Alley and McLellan, Polmadie. The party, numbering about 
sixty, were met at the gate of the works by Mr. Judd, and con- 
ducted through the different departments, special attention being 

iven to the test-house, where several interesting experiments were 
Cae carried out. ‘The various ialities of the firm, valves, 
steering gear, air-compressors, and high-speed engines for electric 
lighting, were ably explained, and at the conclusion of the visit, 
on the: motion of Mr. Bamford, a vote of thanks was cordially 
given to the firm, to which Mr. Judd suitably replied. 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XIV. 
AUSTRIAN SECTION.—ERSTE BRUNNER 
MASCHINENFABRIK, 

We have already mentioned several of the excellent 
exhibits coming from Austria. Not the least remarkable 
among these was the horizontal compound steam engine of 
the Erste Briinner Maschinenfabriks Gesellschaft. The 
works of this company started operation as long ago 
as 1836, and the jealousy with which they view their 
long-earned reputation for high-class work is reflected in 
the above name, adopted at a later date. It was in 
1872, the year of the great Vienna Exhibition, that 
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| by Ganz and Co., of Buda Pesth, and generating 1200 
kilowatts. The rotating field- magnet wheel of this 
machine being 21 tons in weight, and 4°1 m. in 
diameter, no other fly-wheel is needed. It is mounted 
on the middle of the crank shaft, the high and low-pres- 
sure cylinders being placed one on each side and the 
cranks overhanging the two main bearings. The engine 
is designed for slightly superheated steam of twelve 
atmospheres pressure and 125 revolutions per minute, 
and is provided with an injection condenser. With ten- 
fold expansion it develops about 1000 brake horse-power, 
and about 800 with fourteen-fold expansion. Under these 
conditions and a good vacuum, the steam consumption is 
stated to be 5°2 kilos. = 11} lb, per horse-power hour. 








The special features in the construction lie chiefly in 
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with superheated steam at 175 lb. per square inch pres: 
sure, is a very considerable practical success, which cannot 
be obtained without very good workmanship or except as 
the result of skilful simplicity of design. These two 
qualities appear in an eminent degree in this engine. 

The bed-plate frame for each side is of bayonette pat- 
tern, the front cylinder cover, the guides and the main 
bearing block being cast in one piece. There is a splash 
cover over the crank, and this is of cast iron in one with 
the frame, adding very considerably to the rigidity of the 
whole. The main shaft bearings are each 300 mm. in 
diameter by 600 length. These have 4-part brasses 
adjustable horizontally, and lined with white metal. The 
crank pins are 180 by 230 mm., and the crosshead 
pins 150 by 200 long. The guides are bored out toa 


Fig. 2: 
W PRESSURE CYLINDER AND PUMPS 
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HORIZONTAL COM?DUND STEAM ENGINE—ERSTE BRUNNER MASCHINENFABRIK GESELLSCHAFT 


they became a limited company, and carefully dis- | the valves and valve gear, the governor, and the stuffing- | diameter of 660, and each slipper surface is 60 mm 


tinguished themselves from the Briinner Company by | boxes. 


the proud prefix “ Erste.”” They have about 2000 em- | 


ployés, and make a speciality of steam engines, having | high-pressure cylinder in longitudinal section. Fig. 2| screw adjustment. 
gives the low-pressure cylinder, the crosshead and guides, | the crosshead. 

and the air and feed pumps in vertical section. 
and 4 are cross sections of the high-pressure and low- | covers, and are supported behind these in swivel bearings 
pressure cylinders, taken the first at the centre to show 
the stop valve, and the second at the end to show the ad- 


in recent years aimed particularly at engines for | 
dynamo driving. They have supplied engines for electric 
light and power, not only in Austria and Hungary, but 
also in Russia, Germany, Holland, Italy, South America, 
and the Transvaal. They are at present supplying boilers | 


| wide by 600 long. 


The crosshead is of forged steel, with 


Tig. 1 is a plan of the whole engine, showing the | cast iron slippers, each of these having a separate 





and engines for the City of Vienna Electrical Central | mission and exhaust valves. | 
The cylinders are 525 and 950 mm. in diameter, with | pressure crank leading, instead of the more common 


Station, the first instalment of whose equipment consists | 


in eight engines and dynamos, each of 8000 horse-power, | 900 stroke. 


Figs. 3 | diameter. 


adjustable in level. 
rod prolongations. 


A bronze pin bearing is inserted in 
The piston-rods are 115 and 135 in 
These are both prolonged through the back 
Guard tubes enclose these piston- 


The two cranks are placed 120 deg. apart, the low- 


Thus the normal piston speed is 225 m. | arrangements of 90 deg. or 180 deg. The reason given for 


and thirty-two water-tube boilers, with a total heating | =750ft. per minute, but the engine has also been | this is that the masses balance each other better, and 


surface of 9600 square metres. | 


aCe | Their engine at the Paris | run successfully at 135 revolutions, increasing the piston 
Exhibition drove a three-phase 2200-volts dynamo, built | speed to 810ft. 





Quiet continuous running at this speed, 


that, therefore, steadier running is obtained with this 
crank angle. 


‘This is surely a mistake. With proper 
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balance weights as good an acceleration balance can be 


obtained in the one case as in the other, although, of | 


course, it will be admitted that without balance weights 
the want of balance is worse with 90 deg. than with 
120 deg. ; 

On the other hand, the variation of driving moment 
runs through a much greater range with 120 deg. than 
with 90 deg. A three-cylinder engine with three cranks 
at 120 deg. gives an extremely uniform turning moment ; 
but the want of _ out of ga sen — c anges ~ 
moment diagram from great uniformity to great want o 
uniformity. The actual cranks used on this engine are 
dises with leaden counterbalance weights cast into 
them. These dise cranks are pushed on to the shaft ends 
by heavy hydraulic pressure. The cylinders rest on 
planed horizontal platforms supporting their weight, but 
permitting free horizontal expansion. Figs. 1 and 3 
show that the high-pressure cylinder is not jacketed. Its 
valve chest, cast along with the cylinder, forms a channel 
running along one~semi-cireumference of the cylinder, 
and along its top in the form of a belt; and in the 
vertical part of this belt is placed the stop valve of the 
somewhat unusual pattern seen in Fig. 3. If wet steam 
were supplied to the engine, the plan of making it enter 
the valve chest by a rising ha nd channel would be an 
excellent one ; but as the engine is stated to be intended 
for use with superheated steam, it might have been 
better to keep this helt more detached from the cylinder, 
and thus give this latter a better chance of symmetrical 
expansion and contraction. 

Two side shafts are driven by bevel gear from 
the crank shaft. That on the low-pressure .side carries a 
small fly-wheel and four excentrics driving the four 
double-beat equilibrium lift valves. .The cut-off of the 
admission valves can be regulated by hand. The valves 
and gear on this side are throughout of the same kind as 
on the high-pressure side, on which side, however, the 
place of the fly-wheel is taken by a shaft governor 
enclosed in a rotating case of exactly the same dimensions 
as the low-pressure fly-wheel. This symmetry of ex- 
ternal form on the two sides adds to the neat and simple 
general appearance of the whole, but makes the arrange- 
ment a little puzzling and deceptive at first sight. The 
shaft governor controls directly the two excentrics which 
drive the high-pressure admission valves, altering both 





Fig. 3—BRUNNER H.P. CYLINDER 


the throw and the angular advance as the speed changes. 
On the far end of this side shaft is mounted a hand 
wheel, by means of which one can slacken or tighten up 
the springs of the governor so as to alter the normal 
speed within a considerable range. This can be done 
while the engine is running. The similar end of the low- 
pressure side shaft drives a lubricating oil pump. 

The sections—Figs. 8 and 4—show the drive of the 
valves. Itis a direct positive gear without trip. The 
excentric rods oscillate cam levers pinned on fixed fulcra. 
These cam levers, which are shaped somewhat like a 
boot, the sole of which is the acting surface, lift the valve 
stems by hardened steel rollers pinned in the recesses 
slotted in the enlarged portions of these stems. These 
enlarged portions, which are of rectangular section, act 
as the guide surfaces. They are wholly buried in slotted 
guide boxes, whose upper parts contain the closing 
springs. Thus from outside none of the moving parts 
are visible except the excentric rods and the cam 
levers, which latter enter the guides boxes by narrow 
slots of width equa] to the thickness of the lever. The 
effect of this is an extremely-pleasing external appearance 
of simplicity, which is unfortunately not made evident in 
the drawings which we publish. Kinematically the 
character of the rise and fall motion given to the valve 
depends chiefly upon the S shape given to the cam surface 
of the lifting lever ; but the object of obtaining a quick 
lift and quick fall throughout most of the stroke, while 
the fall finishes at a very small velocity, is assisted by 
the proper proportioning of the three angles (1) between 
excentric rod and short arm of lever, (2) between the two 
arms of the lever, and (8) between the long arm of the 
lever and the valve stem. Otherwise stated, it may be 
said that the kinematic result depends greatly upon the 
exact location of the fixed fulcrum of the cam lever. It 
is stated by the makers that the gear eliminates all lateral 
horizontal pressure between the cam and the lifting 
roller, and this result is easily attainable from a geome- 
trical point of view, although the drawings supplied to us 
hardly seem to substantiate fully the statement. This 
result would be obtained if the point of contact between 
cam and roller remained always on the vertical centre 
-ine of roller and valve stem; but a small deviation to 
right or left of this point of contact from the centre line 
would mean a large horizontal component of the lifting 





force, because of the small diameter of the roller. In 
action the gear certainly works with great quietness. We 
are informed that a vertical engine with this gear has 
been running several months at Briinn at 200 revolutions 
per minute. 

The valve stems have no stuffing-boxes or glands in the 
ordinary sense. Each stem has cut upon its surface a 
large number of small ring grooves, and the portion so 
formed passes through a solid close but easy-fitting sleeve, 
at the centre of whose length is fashioned a recess lead- 
ing to a discharge tube. The outer end of the ring- 
grooved part of the rod s at each stroke into a 
closed oil box, into which oil is constantly supplied. The 
last one or two grooves on the stem thus get filled with 
oil at each stroke, and draw down this oil into the sleeve. 
A continuous slow circulation of oil is thus kept up from 
groove to groove down the sleeve to the discharge recess. 
This gives a perfectly steady and durable guidance to the 
rod, combined with steam-tightness, good lubrication, low 
temperature, and very little friction. The grooves are 
said to draw down the oil beyond the discharge recess into 
the inner half length of the sleeve. It would appear as 
if this inner half length would be better served if the 
oil were introduced at the inner instead of at the outer 
end of the sleeve. Special metallic packings are also used 
for the piston-rods at both ends of the cylinder. The 
pistons are cast-hollow and made of great depth. Their 
packing consists of two cast iron rings, which depend upon 
their own elasticity for their outward spring. 

The valves contain in their construction a most 
interesting novelty, the description of which suggests to 
the mind a Chinese ivory lathe puzzle. The valve itself, 
and its seat, are cast together in one piece and of the same 
metal. If one looks at the section of such a valve—see 
Fig. 4, with the valve lifted from its seat—one sees that 
the two may easily be cast in one piece by filling up with 
two rings of metal the lift-spaces between seat edges and 
valve faces. In the lathe, after all other parts have been 
finished, these two connecting ring parts are slit through, 
leaving the valve detached from the seat. This con- 
struction has twoadvantages. It ensures thatthe valve and 
seat are of the exact same quality of metal, so that they 
will expand and wear alike. This applies with special 
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exactitude to the parts of the casting coming together as 
seat and valve faces. In the second place, it permits the 
two seats to be made, without any difficulty, of exactly 
the same diameter, thus ensuring exact equilibrium, 
except in so far as this is disturbed by the bearing width 
of the seat. In the ordinary construction of equilibrium 
valves the upper diameter is made greater than the lower 
for the sake of permitting the insertion of a valve in one 
solid piece. It may be pointed out in passing that it is 
easy to obtain this equality of diameters if the double 
seat be made in two parts, and the valve also made in 
two parts bolted together after insertion. Of course such 
construction prohibits the extraction of the valve without 
the previous removal of the upper seat, but this objection 
applies with still greater force to the Erste Briinner 
valve, which cannot be extracted from the seat, even after 
the double seat has been removed from the valve-chest. 

The low-pressure crank pin drives, by a vertical con- 
necting-rod, the horizontal arm of the bell-crank, 
seen in Fig. 2, which operates both air pump and feed 
pump. These are horizontal, and have the same stroke, 
having onecommon rod. The air pump is double acting, 
with a very deep piston, cast hollow. The suction and 
discharge valves are circular rubber discs, the suction 
being made considerably larger than the delivery. These 

umps are placed at a considerable depth under floor 
evel. 

We regret that the drawings at our disposal do not 
permit us to describe the detailed construction of the 
governor. It may be called a compound governor; 
compounded of two centrifugal balls acting in the usual 
way, and of a fly-wheel running loose on the shaft but 
attached by springs to the part on which the centrifugal 
balls are pivoted. The springs exert a tangential driving 
force on the fly-wheel which becomes almost zero so long 
as constant speed is maintained, but the fly-wheel runs 
ahead or falls behind when retardation or acceleration of 
speed occurs. By this means a combination of stability 
and time-sensitiveness is obtained. 

The governor of this engine is one of the most interest- 
ing parts of the design, as it embodies a principle which 
has from time to time been advocated, but which has been 





carried out, so far as English engine making goes, only 
once to our knowledge. The Erste Briinner governor at 
the Exhibition is entirely enclosed, so that external 
inspection gives no clue to the construction, and the 
= brochure supplied by the company gives a 

escription—unintelligible without the aid of drawings— 
of a different form to that actually in use, although it 
embodies the same active principle. We are not at liberty 
to publish the drawings very courteously lent to us, nor 
to describe in detail the very ingenious mechanism, but 
permission is given to explain the mode of action, which 
can be done quite shortly. 

‘To alter the cut-off the excentric is slid across a square 
block keyed to the shaft. This is done by a pin 
surrounded by a small square slide block fitting in a short 
radial slot cut in the disc of the excentric. This pin, 
which thus shifts the excentric to alter the cut-off, 
projects from the end flange of the case which covers in 
the whole of the governor mechanism. This case is 
really a hollow fly-wheel mounted loosely on the shaft. 
The fly-wheel is carried round along with the shaft by a 
spring connection, the spring being of flat-coil form. 
Inside the fly-wheel box there are two centrifugal masses 
of lever form. These are pinned to the fly-wheel, and 
their heels, or lever ends, press against brackets fast on 
the shaft. The effect of the linkage is that, when the 
centrifugal masses move outwards, the fly-wheel is 
displaced backwards round the shaft, while at the same 
time the coil spring is tightened up. So long as the 
rotational speed remains uniform, the force of the 
spring is wholly transmitted through the fly-wheel to the 
balls, and thus the spring provides the centripetal force 
balancing the centrifugal pull of the two masses, the 
spring centripetal force increasing as the masses fly out- 
wards. But the other effect is that any backward dis- 
placement of the fly-wheel round the shaft is 
necessarily accompanied by an outward movement 
of these masses independently of any change in 
either spring force or centrifugal force. Thus, as 
soon as any acceleration of velocity occurs in the 
shaft, this double displacement—of fly-wheel backwards 
and balls outwards—does actually take place with- 
out the delay, or interval of time, needed to integrate this 
acceleration of velocity into any finite increase of velocity, 
that is, before the centrifugal force increases in virtue of 
increase of speed. This is so because the fly-wheel can- 
not partake in the acceleration of speed until there is 
exerted upon it anincrease of turning moment correspond- 
ing to the acceleration of speed and to its mass inertia. 
The wheel is only carried round by the pull of the spring, 
so that this increased turning force can only be exerted 
in virtue’ of the spring being further coiled up, which 
coiling up only occurs along with a backward displace- 
ment of the fly-wheel. Otherwise stated, as soon as 
acceleration arises, the inertia of the fly-wheel absorbs 
some of the force of the spring, leaving less of this force 
transmitted to exert inward—centripetal—pull upon the 
balls, which latter, therefore, at once move outwards with- 
out their needing to exert increased centrifugal force. 

As it is the pin on the flange of the fly-wheel that shifts 
the excentric, the alteration in the cut-off gear anticipates 
the integral change of speed. The shifting of the gear 
affects the cut-off only once in every semi-revolution, so 
that an integral change of speed may accumulate before 
any effective change of cut-off occurs ; but in the present 
engine, the speed being fairly high, this is of no import- 
ance, a semi-revolution occupying only a quarter of a 
second, which is too short a period for the accumulation 
of any appreciable change of speed. 

This inertia action of the fly-wheel is, of course, only - 
temporary and momentary. After it has fallen back 
through only a very small angle, it has stretched the 
spring, so that this supplies sufficient extra force to make 
the wheel keep pace with the shaft, while at the same 
time the increased radius to which the balls have moved 
outward has also somewhat increased their centrifugal 
pull upon the wheel. As soon as the acceleration of speed 
stops, the inertia of the wheel no longer absorbs any part 
of the spring force, and the increase of this force due to 
the stretching of the spring is now available for balanc- 
ing change of centrifugal force in the balls, due to their 
having shifted to a greater radius and due to integral 
change of speed. 

During retardation of speed the mechanism acts in 
exactly the reverse manner to that already described. 

This utilisation of a combination of rotational inertia 
force, acting momentarily, with change of centrifugal 
force acting more permanently, gives the governor 
regulation of the engine very quick action, or time 
sensitiveness, along with the needful stability. 








MERCHANT SHiPp DEVELOPMENT.—The Committée on Shipbuild- 
ing and Engineering of the forthcoming Glasgow International 
Exhibition, having remitted the matter to a sub-committee, con- 
sisting of Mr. John Henderson, convener; Dr. John Inglis, vice- 
convener ; and Mr. T. J. Dodd, of Lloyd’s Registry of Shipping ; 
that sub-committee is obtaining from builders and engineers all over 
thecountry models representing outstanding typesof merchant ships 
and new departures in naval architecture, which will form as a 
whole a speaking history of the development of merchant shipping 
during the nineteenth century. This historical collection will be 
grouped chronologically, and the arranging and descriptive 
cataloguing is being undertaken, at the request of the Committee, 
by Mr. David Pollock, M.I.N.A., Glasgow. 

WELDLESS STEEL CHAIN PaTENTS.—The Court of Appeal of the 
German Patent-office has just given its decision in an appeal by 
Mr. Otto Klatte, a German manufacturer, against the grant of a 

tent to Mr. A. G. Strathern, of Strathern’s Weldless Chains— 

imited—Gartsherrie, Coatbridge, for his invention relating to the 
manufacture of weldless chains direct from cruciform bars of steel. 
Plant has been recently erected in extensive works at Gartsherrie 
for the manufacture of weldless chains by the process, which has 
been patented in this country and in Europe and America. The 
tent was he: pagan in Germany by Mr. Klatte, on the ground that 
e had devised a process of rolling bars to produce similar chains, 
and the case was decided in favour of Mr. Strathern in May last, 
but the decision having been appealed against, has now been 
finally settled in favour of Mr. Strathern, after an impartial 
hearing of counsel for both parties. By this decision the Scotch 
inventor will have the sole right to manufacture chains by his 
patent process in Germany, 
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BRAKES FOR ELECTRIC CRANES. 


THE question of what brakes should be used for 
electric cranes meets with a by no means unanimous 
answer from engineers. The advocates of mechanical 
brakes maintain that there is aothing so safe and 
efficient as a mechanical contrivance thoroughly 
under the control of the crane driver. They say that 
there is nothing so trustworthy, and that a free barrel 
with a mechanical brake will lower a load with safety at 
three times the speed that any electrical appliance will 
permit of. They state further that all electrical brakes 
are mere fancy adjuncts to a crane that has got to do real 
work, and are more likely, by their untrustworthyness, to 
hinder matters than to be of any real use. Whereas, by 
the employment of a good mechanical brake, the 
saving of time and profanity to an excited stevedore, who 
has the job of unloading a vessel, say, on piecework, is 
much more important than pumping current back into 
the mains, as is performed by some forms of electric 
brakes. Moreover, the average crane-worker gets a block 
of wood and puts it under the magnetic brake, which 
thereafter remains on the “ off” position. 

This is one side of the question. The advocates of 
electric brakes are just as emphatic in the other direc- 
tion. What they say is that when the manipulation of 
any part of the mechanism of a crane can be taken out 
of the hands of the driver and actuated automatically, it 
should be done. If things can be so arranged that on all 
occasions when the speed of lowering exceeds a certain 
maximum, an automatic brake comes into play, then a 
satisfactory state of affairs exists. There is, it is urged, 
additional advantage in favour of those cranes in which 
the motors are used for sending current back into the 
supply mains when the weight is being lowered and 
doing work. Particularly is this the case of dock and 
wharf cranes. 

Mechanical brakes are too well known to need any 
further description. To some of our readers, however, 
the various forms of electric brake may not be so familiar, 
and the following information as to recent practice in 
electric brakes may be of interest. 

Electrically-operated brakes as employed on electric 
cranes may be divided into two classes, the first embracing 
such brakes as alone strictly deserve the title of ‘ electric 
brakes,” and the second consisting of magnetic brakes in 
which the actual retardation of motion is caused by 
mechanical means, e.q., the friction of a band on a drum, or 
of a brake block on the flange of a wheel. In the mag- 
netic brakes composing the second class itis usual for the 
block to be held in the “on” position by a weight or 
spring, the action of the magnet being to release the 
brake when current is supplied to the crane motor, either 
for raising or lowering the load. In what follows it will 
be only the true electric brakes comprised in the first 
class that will be, alluded to as “ electric brakes.” 

In order to determine the most advantageous type of 
brake to be used in any given case, it is necessary, in the 
first place, to form a clear idea as to the precise duty to 
be performed by the brake. If the mechanism of the 
crane be non-reversible, 7.e., if the load cannot run down 
by its own weight, the motor will have to be used both 
for lifting and lowering the load. The only duty of the 
brake will in this case be to bring the load quickly to rest 
after currerft is shut off from the motor. When brought 
to rest the load will be sustained by the crane mechanism 
independently of the brake. If, on the other hand, the 
lifting mechanism is designed so as to be reversible—as 
is, of course, in most cases desirable on the score of 
economy in working—the brake may have any of three 
distinct functions to perform: (1) It may be required 
to retard the falling load, so as to prevent its speed ex- 
ceeding some desired rate; (2) the brake may he 
required to bring the load rapidly to rest at the end of 
either the lifting or lowering motion; or, (3) it may be 
necessary to employ the brake to maintain the load in 
position after it has been brought to rest. It may at 
once be stated that—neglecting purely mechanical brakes 
—the magnetic type of brake is the only one capable of 
fulfilling the last-named requirement, and is for this 
reason the one most usually employed in connection with 
the lifting motor of cranes driven on the three-motor 
system. 

For use with cranes having a non-reversible mechan- 
ism, and especially when shunt-wound motors are used, 
and also for such cases where functions (1) and (2) alone 
are to be performed, which frequently arises in the case 
of passenger lifts, or cranes working under special con- 
ditions, electric brakes offer many advantages. The 
most usual type of purely electrical brake is that in 
which the motor itself is made to supply the retarding 
force. Ifina crane the inertia of the moving parts of 
the gear or the action of the falling load be sufficient to 
cause the motion of the crane to continue after current is 
shut off from the motor, and if the motor be still con- 
nected to the gearing, it will obviously continue to rotate 
in the same direction as before the current was cut off. 
If, now, the armature circuit of the motor be closed, the 
motor begins to act as a dynamo and will generate cur- 
rent, and the rotation of the armature will consequently 
be retarded on account of the work which it is now made 
todo. This retarding action may be made use of to 
arrest or regulate the motion of the crane. 

As the motor most usually to be met with in crane 
work is of the series-wound continuous-current type, it 
will be well to consider, in the first place, the employ- 
ment of such a motor as a brake. When the crane- 
driver cuts off current from the motor armature circuit 
by means of his controller, he at the same time cuts off 
the exciting current from the magnet field, since the 
magnet windings are in series with the main motor cir- 
cuit. Except, therefore, for the residual magnetism in 
the field magnets, no current would be produced by 
closing the armature circuit. If, however, as is usually 
the case, there is a sufficient residual magnetic field to 
start a current the field will be rapidly reinforced as the 
current begins to flow, and enough current will be 





generated to make the motor offer a considerable retard- 
ing force. The amount of this force can be regulated by 
resistances introduced into the circuit, through which 
the motor is thus made to drive current. 

It must be remembered that when the motor is dis- 
connected from the source of supply, and driven as a 
generator, the direction of the current in the armature 
will be reversed, since the motor has now become a 
dynamo. The connections between the armature and 
field magnet coils must therefore be reversed at the 
instant of cutting off the main current, in order to avoid 
reversal of the magnetism of the field; hence, the re- 
versing switch in the armature circuit must be moved 
over from the “lifting” position to the ‘ lowering” 
position, or vice versd, before the motor is short- 
circuited. ‘This can, of course, be arranged for by a 
suitable arrangement of the contacts on the controller 
drum, the connection being automatically made when 
the handle is moved into the “‘ brake on” position. The 
current generated is at first weak, but soon strengthens 
the magnetic field, and becomes in consequence stronger 
itself, and its retarding action comes into play. As the 
speed of the motor decreases, the resistances in the 
circuit are cut, one by one, so as to maintain the break- 
ing action approximately uniform. As an example of 
cranes in which this arrangement of electric braking has 
been actually carried out may be mentioned the 2}-ton 
wharf cranes built by the firm of Mohr and Federhaff 
for the Versmannsquai at Hamburg. The eletrical 
equipment for these cranes was supplied by the Schuckert 
Electrical Company of Nuremberg. If the crane motor 
be shunt, instead of series-wound, the controller con- 
nections are rendered simpler. In order to stop the motion 
it is necessary to disconnect the motor armature cir- 
cuit from the supplying mains and then to close the 
circuit through resistances having the same purpose as 
the resistances mentioned in the case of the series motor 
above described ; in this case also further positions of 
the controller handle short-circuit these resistances 
as the speed of the motor decreases. During the whole 
of these operations the field magnet windings of the 
motor should remain in uninterrupted connection with 
the supply mains. The motor is thus made to act ex- 
actly as a generator, having separately excited magnets. 
An alternative method of connection would be to cut off 
the magnet circuit from the mains and to send the cur- 
rent generated by the motor through them. The motor 
would thus work as a series dynamo exactly as described 
above. A modification of the arrangement above 
described, which may under certain conditions be pro- 
ductive of considerable saving in the amount of power 
absorbed by the crane, may be made in the case of shunt- 
wound motors. Instead of short-circuiting the motor 
through a resistance, it may remain connected to the 
supply mains, and, when acting asa brake, may be made 
to send current into the mains, and thus perform useful 
work. In the case of cranes used to lower cargo from a 
wharf into the hold of a ship it has been found possible to 
reduce the average amount of power used very consider- 
ably by the employment of motors working in this way. 
If, when the load is being lowered at the desired maxi- 
mum speed, its weight supplies just sufficient power to 
overcome the friction of the crane mechanism and the 
lossés in the motor, the motor may be said to be rotating 
at its critical speed. There will under these conditions 
be no current in the armature of the motor. If any 
increase in speed occurs, the motor will begin to send 
current into the mains; if the speed of rotation is lessened 
the ‘counter E.M.F.” of the motor will decrease and 
the motor armature receive current from the supply 
main. The torque in the motor shaft, of course, changes 
in direction as the ‘‘ motor ’’ becomes a ‘“ generator,” or 
vice versa. , 


Let e¢ = E.M.F. of the motor acting as generator. 
1 = pressure of the mains, 
C = current generated by the motor. 
R = resistance of the motor armature. 
then e = E+CR 


The quantities E and R may be considered as remaining 
constant; thus e and C will always increase together; the 
value EC of the energy given to the mains will almost 
exactly balance the surplus energy of the falling load, 
however much the load may be increased. There is, 
therefore, found to be only a slight percentage of increase 
in the speed of the motor above the “critical” speed, 
even for very considerable increases in the load. We 
thus see that a shunt motor may be made to adapt itself 
quite automatically for use as a speed regulating brake. 
There is no possibility of sudden jerks when the motor 
begins to act as a retarding power, instead of an accelerat- 
ing one. 

The series motor, which from its other self-regulating 
properties is pre-eminently the most suitable type of 
motor for crane work, has no “ critical speed,” and can- 
not, therefore, be used in this way to store the energy 
supplied to it by a falling load. Some actual figures 
obtained in practice with shunt motors, when allowed to 
supply current to the mains, may be given. The figures 
apply to some 30-cwt. wharf cranes working at the Ham- 
burg Dock. There is a great difference in the saving 
effected according as the crane is used to load or unload 
a cargo. In the former case the loads have to be lifted 
about 13ft., so as to clear the obstructions on the quay, 
and are then lowered about 52ft. into the hold of the ship. 
In unloading, there is conversely a long lifting opera- 
tion, and only a short lowering one. The speed of lift 
is about 120ft. per minute at both full and half load. 
When lifting the full load, the maximum efficiency of 
the crane mechanism was 81 per cent., and accordingly 
about 15 horse-power was required. The efficiency of 
the motor at full load was 87 per cent. Hence, 17°3 
horse-power of electrical power was absorbed by the 
motor when lifting the full load. When driven by the 
falling load the efficiency of the mechanism was less, 
since the frictional losses subtracted from, instead of 
adding to, the apparent weight of the load. The effi- 
ciency was found to be 79 per cent. under these con- 





ditions. The motor efficiency at the lower output was 
found to fall to 82 per cent. The total rate at which 
energy was returned to the mains was found, therefore, 
to be only 7°65 horse-power. 

At half-load the power absorbed in lifting was 10-01 
horse-power, and the power regained when lowering 
3°85 horse-power. When calculated out for the complete 
operation of loading a ship, it was found that, when the 
crane lifted full loads, 83 per cent. of the energy expended 
could be recovered. If the crane only worked at half- 
load 493 per cent. was obtained. In unloading a ship 
the corresponding figures were only 6} and 3-9 per cent. 
respectively, owing to the relatively small distance 
through which the falling load could act. The combined 
saving in loading and unloading equal cargoes amounted 
to 27 per cent., when full loads were operated upon, or 
16 per cent. with half-loads. The figures just given show 
the economy to be obtained with a shunt motor in a very 
favourable light. They would, however, hardly be obtain- 
able in everyday working, and, as has been already 
pointed out, shunt motors are not suitable for crane work 
as regards starting torque, and self-regulation in the 
matter of speed. It may be noted that three-phase 
motors may be made to act as generators, and thus regu- 
late the speed of a falling load ina similar manner to 
shunt-wound continuous current motors. The magnet 
exciting circuit must in the same way remain connected 
to the mains. The armature may then be made to supply 
useful current. 

Eddy-current brakes have been supplied by some firms 
of crane makers. The principle upon which these brakes 
act depends upon the local eddy current set up in a mass 
of iron when magnetic lines of force are made to move 
rapidly across it. Such eddy currents, when produced 
by a magnetic pole moving rapidly in the neighbourhood 
of the iron mass, themselves produce a magnetic field. 
The lines of force composing this field are such that they 
tend to attract the magnet producing them, and to retard 
its motion. 

A typical form of such a brake may be described 
as follows:—The braking action takes place between 
two concentric discs having their faces placed near 
together. One disc is made to revolve with the rotating 
shaft which is to be braked, while the other is prevented 
from rotating. A projecting rim on the face of the fixed 
disc carries a coil of wire, through which a current is sent 
when the brake is to be applied. On the face of the 
rotating disc are studs or cast projections arranged in two 
concentric rings or series, one set of projections being set 
at such a radius as to be able to rub against the face of the 
fixed disc just inside the wire coil, while the other set 
consists of similar teeth which are just outside of the coil. 
The two discs are mounted so near together that the coil 
on the fixed disc lies between the projections of the rota- 
ting disc. The discs are held apart by a spring, the 
projections being thereby just prevented from rubbing on 
the face of the opposing disc, except when the force of 
the spring is overcome by the electro-magnetic attraction 
between the two discs set up by the induced eddy currents. 
The action of a current flowing in the coil will be to 
excite polarity in the projections lying on each side of it. 
Moreover, the polarity of the inner and outer circle of 
projections will be of the opposite character. As the shaft 
carrying the, disc rotates, eddy currents will be induced in 
the fixed disc by the travelling poles, and the discs will 
be attracted together, their mutual attraction overcoming 
the force of the spring separating them, and thus adding 
mechanical friction to the retarding action due to the eddy 
currents. Brakes of this type may be made very power- 
ful in their action, and have been used as axle brakes on 
electric railways. 

From the circumstance that none of the purely electrical 
forms of brake described above are capable of holding the 
load after it has been brought to rest, they would, under 
most ordinary conditions of working, have to be arranged 
to work in conjunction with a mechanical brake, the duty 
of which would be to lock the load securely when brought 
to rest by the electrical brake. It is, therefore, not likely 
that electrical brakes of this character will displace the 
usual magnetic brake as applied to the lifting gear cf 
cranes. It is not, however, so much in connection with 
the lifting motion of cranes that attention need be drawn 
to electric brakes. The travelling, traversing, and slew- 
ing motions of a crane, when performed at the speeds 
which electric power has made possible and economical, 
must be capable of being checked rapidly. No doubt a 
simple way of checking the motion is to reverse the con- 
troller handle, and this is very frequently the only means 
available. This cannot, however, be considered to be an 
economi¢al method, and the strains on the controller and 
mechanism of the crane are very severe. 

For bringing the crane rapidly to rest, without shock 
and without waste of current, when travelling, or slewing, 
electric brakes have features which strongly recommend 
them. No afiditional mechanical parts whatever are 
rendered necessary, and no additional complication 
need be introduced into the handling of the crane. Two 


‘or three “ braking positions” for the controller handle 


next to the “zero position”’ is all that is required. The 
addition of corresponding contacts on the cylinder of 
the controller, with their connections to the necessary 
resistances, cannot be called a heavy addition to the 
cost of the crane, and this is all that is needed in order 
to add an efficient means of speedily checking the 
motion of the crane upon shutting off current. In over- 
head travelling cranes having a high rate of travel, the 
increased safety and certainty in working, when the 
driver has learned to trust to the electric brake, are very 
noticeable. Some form of electric brake, such as those 
described above, certainly seems to merit a more exten- 
sive adoption than it. has hitherto met with amongst 
crane builders in this country. 








Mr. Price, of the Cape Railway, has been in Wales 
lately, and has enlisted a large number of railway employés for 
service in South Africa. 
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PLATE GIRDER FOOT-BRIDGE 








LA) 


PLATE GIRDER FOOT-BRIDGHK AT 


MADISON, N.J. 

We illustrate in the above engraving a foot - bridge 
ut Madison, N.J. This structure consists of two parallel 
arched plate girders carried by masonry abutments, which | 
i The girders have 





also form the stairway approaches. 





LFRIL 23-4 — 


STEEL FOOT-BRIDGE AT MADISON 


a span of 50ft., and are placed 10ft. apart centre to centre. 
We give also a part longitudinal section and part side eleva- 
tion, and also transverse sections near the abutment, and at 
an intermediate point between the abutment and crown. 
It will be noticed that the outside of each girder is provided 
with a projecting fascia on its lower part, varying in depth 
from Qin. at the crown to 3ft. at the abutments. This fascia 
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gives the bridge the appearance of a thin arch carrying a solid | 
plate railing. Besides the transverse bracing indicated by 


| the two transverse sections, there is a lateral X bracing 


below the floor beams. The floor is formed by corrugated | 
iron arches sprung between the floor beams, and filled above | 
with concrete, which carries the footwalk paving. Above we give | 
a general view of the completed structure, and it shows quite | 





REFUSE DESTRUCTION AND STEAM RAISING. 





THE destruction of town refuse is a subject the interest 
in which has been greatly increasing during the last few 
years, and many engineers have made it a special study. As 
a result, there are a great numberof types of destructor at 
work, all claiming to have special features. Our illustrations 


| show the “ twin-cell” destructor, which has recently been 


| 
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well the manner in which the metal structure harmonises 
with the masonry abutment approaches. The bridge contains 
27,500 Ib. of steel, and 550 square feet of corrugated iron. 





It was designed by Mr. H. G. Tyrrell, assistant engineer, 
Boston Bridge Works, Boston, Mass., to whom we are | 
indebted for the matter from which this description has been 
prepared. 


brought out by Heenan and Froude, of Manchester. This 
destructor is claimed to differ from those which have gone 


| before in that it has two grates separated by a divid- 


ing wall. In the illustration the two cells are called 
A and B and the dividing wall C. Above the grates 
and dividing wall, and at right angles to the latter, is a 
fire-brick arch E. This does not, of course, reach from end 
to end of the length above the grates. Passages F and F" are 


| left at either end, and these lead into a combustion chamber 


G over the top of the arch E. The products of combustion 
pass from the combustion chamber or flue G to the flue H, 
and thence to the chimney, either direct or through a boiler, 
there being a second combustion chamber above the arch K. 


| The outlet from flue G is fitted with a damper L, by which 


the draught can be directed either to one side or the other. 


| Thus when the damper L is in the position shown the cell B 


is in full work and at its hottest, and cell A has recently been 
clinkered and just re-charged. The heated gases from cell B 


| have two courses open to them. That through F, can get 


right away, as already explained; no gases, however, 
can get through F past the damper L, and therefore 
they impinge upon the refuse in cell A and dry it. The 
noxious gases coming from A in consequence of this drying, 
and any combustible matter carried over the bridge C by the 


| draught, are met by the flames from the fire in cell B and 
| consumed, the harmless products of combustion passing 
| away through the flue F'. 
| at a white heat, and help in the combustion. 


The arches E and K are also kept 
Thus, before 
the charge in cell B is consumed and is ready for clinkering, 
the charge in cell A is properly dried and will easily burn; 
indeed, when the destructor is working before the charge in 


| B is entirely consumed, the fire has struck back and the fire 
|in A has reached its maximum temperature. 
| time comes for the cell B to be clinkered and to receive a 
| new charge, the damper L is thrown over so as to prevent the 


When the 


passage of gases through F),and toallow them to pass through 
F. The process then goes on as previously described, saving 
that the fire is now in cell A, and the charge in B is heated 
and dried. 

The makers claim that, by the use of this twin-cell 
destructor, absolute combustion of all combustible material 
can be obtained. They further claim that this form of 
destructor has the advantage as regards efficiency over the 
single-cell destructor using a separate cremator, in that a 
continual intense heat must exist in one of the adjoining 
furnaces, whereas where a separate cremator is used the re- 
charging of the fuel must result in a very fluctuating tem- 
perature. Moreover, it is claimed that a separate crematcc 
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system must be more expensive, since it is necessary to use | shire type, and also to water-tube boilers. The boiler which 
other material than refuse for the cremator part of the | the makers state is the most efficient and economical for the 
apparatus. The general construction of the destructor is well | purpose, though any type of boiler may be employed, is that 
shown in the two sections which we give. It will be observed | shown in our illustrations. It resembles the Babcock and 
that forced draught can be applied on the underside of the | Wilcox boiler in general construction, but differs from it 
grates. The blast is fed to the underside of the ashpit, the | and other boilers in material particulars. The principal 
grate being supplied withair blast byfan, andthe steam blast by | difference is the fact that the tube headers are horizontal, 
a jet. The capacity of a destructor of this size is fifteen tons | and that each horizontal row of tubes is a separate 
per day of twenty-four hours, and the space it occupies is | system in itself, and has an unrestricted circulation 





some 24ft. by 18ft. 6in. exclusive of the chimney. 


informed that a-fifty-ton plant occupies a space of 44ft. by | 
50ft. As shown the charging door is on the ground level, and | 
the clinkering floor is 7ft. lower in an excavated pit. Of | 
course this arrangement could be modified if necessary, and | 
the clinkering floor placed on ground level, the refuse being | 
charged into the destructor from a raised platform. Between | 
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the charging door and the grates there are large inclined 
hearths, and on these the refuse is partially dried before it is 


13" 
These tubes _— 


We are of water, as it is connected to the steam and water 


drum independently of any other row. Thus the lower 
tubes are less likely to suffer from over-heating. More- 
over, with the object of further preserving the life of the 
lower tubes, the tubes connecting A sss with the drum project 
some distance up into the water. By this means the less 


impure portion of water passes through these rows, and in | 





THE SOUTH WALES COAL POSITION. 


THERE has been too hasty an assumption in certain circles 
that the recent fluctuations in South Wales coal prices 
indicate what financial journals are in the habit of calling a 
“slump,” and one of them, and not the least respectable, 
went so far as to say that the steam coal trade of that coal- 
field had begun an irretrievable slide on the downward 
grade. No doubt prices reached their zenith for the present, 
and possibly for ever, when they touched 28s. and even 30s. 
per ton. Those quotations were exceptional, and so they 
were understood in the local markets, and so also they were 
described in our South Wales correspondent’s comments. 
At the moment there was a pressure of tonnage at the ports, 
orders were urgent, it was holiday time, and the colliers 
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WATER-TUBE BOILER 


addition an independent blow-off is given to the bottom row. 
Each horizontal row of tubes is free to move, owing to ex- 
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drawn forward on to the grate. The charging and clinkering | pansion or contraction, in any direction. It will be seen that | 
doors are so placed that it is possible to either push or pull | the way in which horizontal headers have been obtained is | ton could be maintained for a month, and it only prevailed 


the refuse on to the grate, or both courses may, if necessary, | 
be resorted to. 


by means of setting each successive header back far enough to 


| miss that immediately preceding it. The down tubes are | wo 
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rose superior to the allurement of from 10s. to 12s. per day 
for the sake of making a self-denying carnival. 
No one in the trade ever believed that a rate of 30s. per 


for a week or two. It was an emergency incident, which it 
uld be misleading and absurd to convert into a standard 


There is a number of these destructors at work in connected to the middle of the underside of the barrel, and of | of comparison, as appears to have been done by the authors 
different parts of the country, and for the past two years | necessity the main tubes are divided, as it were, into two | of the idea of a “slump.” To remote outsiders it will appear 


| 


the makers have been operating one of them for the destruc- | 
tion of the refuse of Farnworth, near Bolton. This, we | 


portions, there being a gap with a certain number of tubes on 
each side of it. It is claimed that a greater efficiency is 


| 


strange at first sight to be told that winds and waves have 
little less to do with variations in the South Wales market 


understand, has been working very well indeed. Here a | obtained by this increased passage for the heated gases to | than the ordinary laws of supply and demand. The associa- 
boiler has been installed in connection with the plant, and a | pass through and by reason of the greater deflection of these | tion of circumstances would not be so surprising if the fact 
considerable amount of success appears to have been met | gases. Beyond what has already been said the boiler needs | were recalled that the bulk of the steam coal output is 














“Section A.B. 


TWIN CELL DESTRUCTOR 


with in raising steam by means of this combination. It is 
stated that with this and other plants sufficient tests have 
been carried out to demonstrate that more than twice as much | 
power is produced as is required to drive the forced draught | 
apparatus, to provide for the steam jet, work a mortar mill | 
for grinding the clinker, &c. This surplus power may be 
usefully employed. With this destructor it is claimed that | 
an evaporation of 1 lb. of water can be obtained from the | 
burning of 11b. of ordinary refuse. We find in a report | 
made to the Gloucester Corporation by Mr. Read, the City | 
Surveyor, and Mr. Robert Hammond, that, in the case of 
the Gloucester refuse, a guarantee was given by the makers 
to evaporate 1} 1b. to 2 1b. of water from and at 212 deg. Fah. 
per pound of refuse. But simply taking 1 lb. of water, one 
ton of refuse would evaporate a ton of water. The makers 
allow some 350 lb. of steam as enough to provide the necessary 
power for the blast required by one ton of refuse. This would 
leave 1900 Ib. for other purposes. At present prices the cost 
of Lancashire slack to raise 1900 Ib. of steam is, say, 1s. 3d. 
Allowing the cost of handling the refuse after tipping, for a 
plant of 50 or more tons a day, to be 9d. per ton, there is a 
saving of 6d. per ton to go towards the cost of collection. 
Then there is the value of the residual clinker for the 
manufacture of slabs for paving or of mortar for building 
purposes. 
Apparently this destructor can be fitted with any kind of | 
boiler. There are instances where it is applied to the Lanca- ' 





| with sixty of these cells cz 


no further description than is obtainable from the illustration 
Like the destructor, it is made by Heenan and Froude: Its 
working pressure is 160 lb. 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
ASsSOCIATION.—The second meeting of the present session was held 
on Monday, the 12th inst., at the house of the Institution in 
Storey’s Gate, Westminster, Mr. J. I. Thornycroft, F.R.S., in the 
chair. The meeting having been opened, the Chairman called 
upon Mr. J. 8. Warner to read his paper on “ Electric Vehicles. 
The author opened his paper by describing the three types of 
electric motors most u at the present time on electromobiles, 
i.e., Series, compound, and shunt-wound machines. Heconsidered 
the latter type preferable, as it permits recuperation of the 
batteries by allowing the weight of the car to drive its motor as a 
dynamo when running down hill. The author stated he was able 
to make useful recuperation on gradients down to about 1 in 10 


on a car weighing only 5 ewt. complete with battery. He then- 


went on to describe the Seccoll accumulator, which was originally 
introduced into England by C. E. Lee, of Chicago; it has since 
been we to. pe up to 270 amptre hours capacity, and has’ a 2°5 
volt nominal reading, and gives in a 5-hour rate of discharge an 
average voltage of 2°2, It may be discharged down until only 
reading ‘5 volts without injury to the cell, which by polarisation 
automatically protects itself from harsh treatment. A car fitted 
ing the passengers ran sixty-five 
miles on one charge. The author then gave some particulars of 
tests he had made with various batteries, and so concluded a most 
interesting paper. A good discussion followed. 


| 
| 
| 





destined for shipment abroad ; that the material itself is in 
its essence, and because of its peculiar excellence, incapable 
of being “stacked” as in the Midlands, or of bearing any 


| sort of exposure to the weather without positive deterioration 


of its quality. A strong easterly or north-easterly gale causes 
a whole fleet of coal ships to shelter under Lundy Island or 
in one of the havens further west. Newport or Cardiff 
merchants know where the vessels are, but are, nevertheless, 
helpless, and the charterers of the few steamers actually in 
dock have the appointment of prices, within reasonable 
limits, almost in their own hands. The wind changes or the 
weather moderates, and the steam colliers come up with a 
rush, the docks are filled, the tables are turned, the mer- 
chants have the upper hand this time, and coal, which had 
declined as much as 2s. per ton, recovers its equilibrium, and 
advances perhaps 2s. to the better. These conditions do not 
obtain elsewhere, except possibly on the Tyne and Tees, and 
not so much there because of the smaller proportion steam 
coal holds to the total mineral export. But their particular 
applicability to the British Channel coal ports should be kept 
in mind for any serious purpose of calculating the fluctua- 
tions in prices and their meaning as regards a “ slump.” 

For comparison we will refer to our own price list at the 
beginning of the year—THre ENGINEER, January 19th, page 
78—in connection with which, oddly enough, our corre- 
spondent writes :—‘‘ The rough weather of late, preventing the 
arrival of tonnage, has had some effect in lessening the 
excitement in the coal trade.” As aconsequence, “a slightly 
easier demand for steam coal was the most notable feature of the 
week.” Best Cardiff coal was quoted then at 27s. 6d. to 30s.; 
seconds, 25s. to 26s.; and best Monmouthshire, 23s. to 24s. 
This extract describes the top figures of the year; but 27s., 
or thereabouts, ruled the market pretty well throughout the 
spring. We turn next to the midsummer account—Tur 
ENGINEER, July 6th. It reported a large Government con- 
tract at prices ranging from 22s. 6d. to 23s. 9d.; and that 
best Cardiff coal was quoted on ’Change 24s. 6d. to 28s., and 
best Monmouthshire 21s. to 21s. 3d. After July the rates 
rallied again, and again subsided, more for want of tonnage 
than because of this action of the miners. Our last week’s 
report mentioned ‘‘a slight falling off in the demand for 
steam coal, prices weakening a little, in greater part owing to 
delayed tonnage.” Best Cardiff was then said to be 21s. to 
22s.; best Monmouthshire, 18s. 6d. to 19s. 6d.; and the 
remark was added that “ the continued high prices of seconds 
steam—19s. to 20s.—is a notable fact.” Moreover, another 
Admiralty contract had been concluded in the preceding 
week, for 250,000 tons, to cover twelve-months delivery, at 
from 20s. 3d. to 21s. The contrast between January prices 
and those of November seems abrupt in its result, and on 
the surface of it makes a reduction of 6s. 6d. per ton on 
Cardiff “best,” and 5s. 6d. on best Monmouthshire. The 
abruptness, however, disappears when the graduations of the 
transition are considered. Unquestionably it is a large 
abatement, but it scarcely affects the colliery proprietors so 
much as it must affect the middlemen ; and it leaves current 
prices, on an apparently stable basis, at a higher average 
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level than they have attained to since the “ booming” times 
of 1873-74, when, so far as we can trace the market lists, the 
highest quotation for Welsh steam coal was 27s. 6d. per ton. 

Of course there is no “slump,” but there is a visible 
reduction of the inflated- rates of January last; and the 
questions just now under discussion relate to the causes of 
the decline, and whether it will continue. It may be 
postulated, we suppose, that Admiralty contract prices are 
satisfactory and profitable, and form a gauge by which 
quotations for other undertakings of the kind will be 
measured for another six months to come. The high scale 
of wages—relatively higher than it has ever been in South 
Wales before—really need not be brought into consideration. 
Under the Sliding Scale the miners’ wages are advanced 
upon past and not prospective profits or selling prices, so 
that this item of expense is, or theoretically is supposed to 
be, discounted before the coalowners enter upon new trans- 
actions. There are two indubitable facts which count both 
ways. The slackness in the iron and steel trades, and the 
winter falling-off in some of the manufacturing industries, 
are bound to end in a reduction of the demand. On the 
other hand, when prices were abnormally high, as at this 
time last year, or so recently as January this year, the autho- 
rities of foreign coal depdts bought sparingly, and will perforce 
have to renew their stocks,while there is still the South African 
war going on, and the need for transports, and, necessarily, 
the call for more coal, which, if it be not South Wales coal, 
must be 2 fuel which, somewhere and somehow, Welsh coal 
will be required to replace. That is as to the future, and, 
further than describing the situation, on that point we have 
nothing further to say. But as to the causes of the drop of 
Gs. 6d., or, rather, as to the cause of the present level of about 
21s. for best Cardiff coal, there are more trustworthy facts to 
deal with. By the way, eighteen months ago, a shoal of 
prophets were declaring that coal could not reach a guinea a 
ton by Christmas. It did, and therezbouts it remains, and it 
is, according to our advices, still a remunerative price to work 
with. For the trustworthy facts, we have evidence of an in- 
creased output, which is sure to continue until the winter 
holidays set in. The Welsh collier, consistent only in his 
inconsistency, determined to have a F'riday’s “ play-day,” and 
had it, at the risk of the law; and then, having checked the 
output for one day in the week, he buckled-to with renewed 
energy to earn his full week’s money by raising the weekly 
output somewhat above the average. The signs of a larger 
output during the last three weeks are seen in the increased 
traffic receipts of the coal railways. And that larger yield of 
coal coincided with a still continuing shortage of tonnage, so 
that once more, as at the beginning of the year, coalowners 
and merchants have been confronted with something like a 
glut of a commodity which they had no convenient means of 
despatching to its customary bourne. 








THE PARIS EXHIBITION.—SOCIETE SUISSE, 
WINTERTHUR. 


Tus firm exhibited four railway locomotives, a tramway 
locomotive, and an electrical locomotive, all of very fine 
workmanship. Of these engines we illustrate four as a 
supplement. 

The first of these has been constructed for the Chemin de 
Fer Kthiopean. The railway company asked for engines suit- 
able for working a metre gauge line akout 186 miles long, 
with ruling gradients of 1 in 33, the load, including the tender 
but not the engine, to be 85 tons; the speed to be about 18 
niles per hour; the load on each axle not to exceed about 
8-5 tons. The conditions were met with engines of the type 
we illustrate, the “‘ Lion.” 

This engine has six coupled wheels and a Bissel *‘ pony ” 
in front. ‘The engine is non-compound, with outside cylin- 
ders, and Walshaert’s valve gear. The tender is carried on 
two four-wheeled bogies. The engine and tender are fitted 
with the Hardy atmospheric brake, and the boiler is fitted to 
burn mineral oil, ‘‘ Mazout,” on Holden’s system, tanks to 
hold the Mazout being provided on the tender. The general 
dimensions are as follows :— 


Diameter of cylinders... .. .. .. .. .. .. I4in. 
GOR 2 Sey ae ee Taka) lew) aa ne Soe 
Diameter of driving wheels ; 4ft. 
Diameter of pony wheels .. 2ft. 3}in. 
Rigid wheel base .. .. .. oft. llin. 
Total wheel base .. 16ft. 9in. 
Boiler pressure 170 Ib. 
Heating surface— 
VO ae ae ee ae ee 
Ee as Ne es ON hcl nx) NK) core » 
a RE tae a me 10-754, 
Nanther of Cube 6.0 2. oe ve os -- 142 
Diameter of tubes... .. .. .. 4. 1-6lin. and 1-77in. 


Water in boiler, gallons .. .. .. 
Weight of engine in working order. . 35 tons 
Water in tender pS ge PR i « 
PUR dp os Yeu. wa! oe 68 xe) oe es slien cs) Rw 
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The second engine we illustrate is one of several con- 
structed for working the very heavy Simplon traffic, a 
traffic which has become daily heavier, thanks not only to 
the augmented number of passengers, but to the introduction 
of dining cars and wagons lit. Under these circumstances 
the administration of the Jura-Simplon lines, finding the old 
engines no longer sufficiently powerful, got tenders for a 
new class. These engines, however, it was decided, must not 
be simply mountain locomotives, which are not intended for 
great speed, but very powerful passenger engines, capable, on 
the one hand, of working passenger traffic at a high speed on 
the more level parts of the line, climbing hills well, and fit to 
carry on goods traffic when necessary. In short, the demand 
was for a general purpose locomotive, a most difficult 
machine to design satisfactorily. However, the conditions 
appear to have been admirably met by the type exhibited. 
The firm took for its basis certain engines which it had 
constructed for the St. Gothard Railway. Seeing the great 
importance of the question, it was decided to construct first 
one engine by way of experiment. The following considera- 
tions determined the principal characteristics of the engines : 

—(1) The augmentation of the load available for adhesion to 

45 tons on three axles; (2) an increase in the power of the 
boiler, and a rise in the pressure to 210 1b. on the square 
inch ; (3) to provide for safe and easy running at speeds up 
to 46°5 miles per hour; (4) to eliminate the difficulties of 
starting a compound engine ; (5) to avoid great dimensions 
of the cylinders ; (6) the suppressing of all starting mechan- 
ism requiring special care on the part of the driver; (7) in- 
creased capacity of tender; (8) to provide power enough to 
haul trains of 200 tons net up inclines of 1 in 50 for any 
distance at speeds not less than twenty miles an hour. 

An engine was put on the line by way of experiment in 
1896, and succeeded so well that sixty have since been sup- 
plied of the same type. “The engine is compound, with three 


cylinders, six coupled wheels, and a pony in front fitted 
wth Adams’ radial axle-boxes. The single high-pressure 
cylinder is placed between the frames in front over the 
pony axle, and drives the leading pair of wheels, which have 
a cranked axle; the two low-pressure cylinders are outside, 
and drive the second pair of wheels. All three axles are 
coupled by side rods. The three cranks are set at angles of 
120 deg. to obtain a good turning moment. The three sets 
of valve gear—Walschaert-Heusinger—are coupled together 
and operated by one reversing wheel. The slide valves are 
balanced. The tender is carried on three axles, and, with 
the driving wheels of the engine, is fitted with the Westing- 
house brake. 
The principal dimensions are as follows :— 


Diameter of high-pressure cylinder 19-68in. 
Diameter ot low-pressure cylinder .. 21-26in. 
Stroke of pistons .. .. .. .. .. « « «- 28-60in. 
Diameter of driving wheels .. .. .. .. .. 5ft. 
Diameter of pony wheels .. Serer, 
WEIGI WIGGR RSE 2. 5. ts eee, oe cw ce: Se RRB 
Total wheel base... 5. wk cs ee ce os SO Shi, 
Mean diameter of boiler oer rar re | 
Grate surface .. .. .. 25 square feet 
Number of tubes .. 238 
Diameter outside .. . 
Length of tubes 12ft. 6in. 
Heating surface — ‘ 
Cee Nd 
WG os an ape ae ual ee he eel ates 
DO NENG. ae ge eee 
Weight of engine in working order.. .. .. .. ut tons 
Weight for adhesion .. .. .. .. «.. «. -. 444 tons 
Tender, six-wheeled— 
Diameter of wheels 8ft. 4in. 
.. aia 2500 gallons 
Mad ad eer -ee es 6 5 tons 
I aa da ca ee 29 tons 


It will be seen from our reproduction of a photograph that 
this is a very fine engine, presenting many novel features, 
and essentially different from any of the systems of com- 
pounding which have been tried in this country. It is true 
that Mr. Webb tried, if we are not mistaken, an engine on 
his system with coupled wheels, but he uses one low-pressure 
inside cylinder, whereas the Simplon engine which we have 
described uses one inside high-pressure cylinder. 


constructed for the Northern Railway of Switzerland, to the 
order of the locomotive superintendent, M. G. Haueter. 
The company asked for an engine capable of hauling 240 
tons behind the tender up inclines of 1 in 100 at speeds 
of 28 to 30 miles an hour. It was decided that the engines 
should have two inside cylinders, compound, of the following 
dimensions :— 


Diameter of high-pressure cylinder .. .. .. 18in. 
Diameter of low-pressure cylinder... .. .. .. 26fin. 
I es og ae ee be eeliwe: tie blew 
Diameter of driving wheels .. .. .. .. .. 6ft. 
Diameter of carrying whecls ; 3ft. lin. 
Fixed wheel base .. .. .. 8ft. 7in. 
Total wheel base .. 28ft. Sin. 
Boiler pressure .. .. .. .. . 195 Ib. 
Heating surface, fire-box .. .. .. .. .. .. 160square feet 
Heating surface, firetube.. .. .. .. .. .. 1250 ,, Pe 
Grate surface... .. .. eerie Oa ai o 
Weight of engine empty . 44-6 tons 
In running order .. .. 50 tons 
For adhesion .. 80 tons 


In order to make room for the cylinders, the side frames 
are spread apart a little over 24in. at each side, or over Sin. 
in all, at the leading end; the axle-boxes have been cast from 
Martin steel; the tubes are of soft steel, with copper ends next 
the fire-box; the long smoke-box contains the throttle valve, 
the blast pipe and the pipe forming the intermediate receiver ‘ 
the fire door is in sliding halves; there is no dome, but a 
specially constructed collecting pipe is placed in the steam 
space; the leading axle, of nickel Krupp steel, is cranked ; 
the valve gear is Walschaert-Heusinger; the slide valves are 
balanced ; the cylinders, with the valve boxes, are cast in a 
single piece, and are provided with a special piston starting 
valve designed by the builders. Should the engine “ go 
blind ” each cylinder receives steam and works independently 
of the other. As soon as the reversing lever is put into such a 
position that the admission is 70 per cent., this valve reverses 
itself automatically, and the locomotive then works com- 
pound. Of these locomotives fifteen are in use, and have 
given complete satisfaction. The tender carries four tons of 
coal and 2500 gallons of water. 

In a former impression we have illustrated and described a 
fine electric locomotive constructed by this firm. Below we 














TRAMWAY LOCOMOTIVE, 


When, because of the increase in the traffic, the Central 
Swiss Railway Company required additional locomotives, it 
was decided after a somewhat exhaustive investigation to 
order four-cylinder compound engines from La Société 
Suisse. One of these engines is illustrated on our 
supplement. The maximum speed was fixed at 85 kiloms., 
or 53 miles; the diameter of the driving wheels at 5ft. 7in.; 
and the boiler pressure at 2101b. per square inch. The 
engines were guaranteed to haul trains of 240 tons behind 
the tender up inclines of 1 in 100, at a velocity of 28 miles 


an hour. Under these conditions the dimensions set forth 
in the accompanying table were adopted :— 
Diameter of high-pressure cylinder .. .. .. 18in. 
Diameter of low-pressure cylinder... .. .. .. 20in. 
Stroke er eer Car Er ae aera 
Diameter of driving wheels 5ft. Tin. 
Diameter of carryiug wheels 2ft. 94in. 
Fixed wheel base .. os 0 pe Ballas see 5 
bet, de a eee, 
Heating surface, fire-box .. ++ «se eo eo 160 square feet 
Heating surface, tubes au Ue ne eS ee ee eae ae 
JU Pe ee ee ee ee eee eS Fe 
Weight of engine, light .. 44 tons. 
Nn ay, arn, Re eee 
pe) en eer |) 


The tender carries four tons of coal and 2800 gallons of 
water, and weighs full 30} tons. The construction of the 
boiler is similar to that of the Jura Simplon engine, and it 
is provided with a large dome and four safety valves. 

The high-pressure cylinders are outside, between the bogie 
and the leading driving axle, and the two low-pressure 
cylinders, cast in one piece, are inside over the centre of the 
bogie. The distribution is effected for the outside cylinders 
by Walschaert-Heusinger gear, and for the inside cylinders 
by Joy gear. The combination of the two systems permits 
of a very simple arrangement of reversing ‘gear, the shaft 
carrying the quadrants of the Joy gear serving also to transmit 
the motion across the engine for the outside cylinder valve 
gear in a way that will be readily understood from our 
engraving. The arrangement has worked so well in practice 
that the cost of upkeep has not exceeded that of the normal 
engine with two cylinders. In one series of these locomotives 
the cranks of the inside cylinders are placed at 180 deg. with 
those of the outside cylinders; in another series the angle 
is 135 deg. The low-pressure cylinders can be supplied with 
steam direct should the high-pressure cylinders “ go blind.” 
The tender is fitted with the Westinghouse brake. On trial 
the engines have run ata velocity of nearly 60 miles an 
hour with great steadiness. 





The fourth engine we have to describe is one of several 





LYONS-NEUVILLE LINES 


illustrate a tramway locometive exhibited by the same firm. 
It is for the 4ft. 84in. gauge. It has cylinders 9}in. diameter 
and 13%in. stroke. The wheels are 2ft. 74in. diameter. The 
total heating surface is 270 square feet. There are nearly 
six square feet of grate surface. The boiler pressure is 210 lb. 
Its total running weight is 17 tons. It will traverseJcurves 
of 160ft. radius, and has a maximum speed of 18 miles an 
hour. The engine exhibited is one of many in use on the 
Lyons-Neuville lines with marked success. 








THE British ASSOCIATION OF WATERWORKS: ENGINEERS,—The 
winter meeting will be held on Saturday, December 8th next, at 
the Geological Society’s Rooms, Burlington House, W., when the 
chair will be taken by the president, Chas. H. Priestley, 
A.M.ILC.E., at 11 a.m. Programme:—(1).The minutes of 
annual general meeting, held at Cardiff, June 19th, 20th, 21st, and 
22nd, 1900, will be read, and, if confirmed, signed by the presi- 
dent. (2) Presentation of report from the Water Boards Com- 
mittee on ‘‘The Control of Water Undertakings and Sources of 
Water Supply.” (3) Discussion on same, in which visitors will be 
invited to take part. (4) A resolution, “That the report be 
adopted and circulated,” will be submitted to the meeting- 
members only allowed to vote. (5) A paper, entitled ‘‘The Pro- 
tection of Underground Water,” by Wm. Matthews, M. Inst. C.E., 
Southampton, will be read and discussed, time permitting. 

NAVAL ENGINEER APPOINTMENTS.—The following oa 
have been made at the Admiralty:—Fleet engineers: W. T’. Allen, 
to the Duke of Wellington for the Mercury ; W. H. Grant, to the 
Empress of India; F. Worth, to the Hood ; H. J. G. Moon, to the 
Pembroke, additional for the Thunderer ; A. Kerr. Chief engi- 
neers: W. W. Hardwick, to the Pembroke for the Sheldrake ; 
J. A. Hibbard, to the Duke of Wellington for the Eclipse ; R. B. 
Garde, to the Vivid, additional for the Sharpshooter, for super- 
vision of Instruction of Eagine-room Botey Engineers: D. P. 
Green, to the Vivid for Keyham College ; W. A. P. Smith, to the 
Royal Sovereign for the Banshee ; E. J. Rosevere, to the Pembroke 
for the Haughty ; W. C. Morcom, to the Pembroke, additional for 
the tender Contest ; G. T. Paterson, to the Pembroke, additional 
for the Contest ; G. N. Leslie, to the Empress of India, additional ; 
J. L. Kimber, to the Pembroke, additional for the Reserve ; P. 
Wheater, to the Wildfire, additional for the Reserve; R. W. 
Martell. Assistant engineers: F. Guyer and J. W. Forbes, to the 
Hood ; H. W. L. Cocks, to the Wildfire, additional for Dockyard 
Reserve; R. G. Jeffery and J. H.. Harrison, to the Empress of 
India; E. G. Pallot, to the Howe; W. G. Heppel, to the Cam- 
bridge, additional for the Conqueror. Probationary assistant 
engineers: W. R. Fendick and H. S. Briggs, to the Empress of 
India; C. C. A. Stuart, to the Hood. ificer engineers: A. 
Nicholls, to the Pembroke, additional for the Porcupine ; W. J. C. 





Plant, to the Vivid, additional for the Sharpshooter ; W. J, Pen- 
rose, to the Hussar, 
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RUSSIAN FIRST-CLASS BATTLESHIPS— 
BORODINO CLASS. 


We have several times drawn attention to the modern 
tendenzy to crystallise warships into a universal type. Great 
Britain, France, the United States, Japan, Germany, have 
all fixed upon a standard to which their future warships will 
‘losely adhere. With most of these we have already dealt 
at length; with the newest German and French designs 
we shall deal later. | 
Our present subject is. Russia’s standard—one of singular 
interest because it is a normal development of a French type 
that our neighbours have themselves discarded in favour of a. 
more British design. The British design with the space’ 
between the guns and the water-line heavily armoured, has’ 
indeed permeated every navy except the Russian. It is true 
that the germ of the idea is Russian. The first nation to 
adequately protect the.lower deck was Russia; now Russia 
alone* adopts a different: system. The reason is hard to seek. 
The data upon which Russian designers work. are unknown. 
All that is obvious is that the Jauréguiberry type was, at 
their desire, developed at-La Seyne into the Tsarevitch, and 
upon the Tsarevitch they have grafted a few of their own 
ideas and evolved their own standard. 
The Tsarevitch is so very like the 





Borodino in general 




















the Naval Annual. Eighteen inches of Creusot steel will 
defeat most projectiles, so a curved deck would not greatly 
improve matters here. 

An inspection of the plans will show that the placing of the 
main and secondary armaments is identical, save that in 
Russian ships a pair of 6in. replace each amidships big 
gun, and the fore and aft big pieces are doubled. The armour- 
ing of these guns and the water-line protection are also practi- 
cally identical, but much thinner in the Russian ships. This 
thinning goes to cover the weight of extra artillery. Horse- 
power, speed, coal, and so forth, are very nearly on a par. 
Most of the extra weight is spent in armour against 
torpedo attack—an absolutely novel idea, in which a good 
many people place no faith, holding that a torpedo exploding 
entirely in the water, will beat in any side. At the same time, 
this Russian design certainly offers a good deal in the way 
of any projectile that might strike below the belt in a heavy 
sea. A big gun would have to be pretty near to get through 
the opposition, 4in. of Harvey nickel armour on the ship’s 
bottom, a thick coal bunker, and then a 4in. lateral bulkhead 


of Krupp armour. The total resistance, allowing for such | 


weakness as two separate thicknesses may imply as compared 


with a single plate, certainly offer a resistance equal to Tin. | 


of Krupp, say 2lin. of wrought iron. It may not be 
without interest to mention here that we have seen 





is attacked with torpedoes, only one-quarter of the usual 
chances of success are to be allowed.” Again, this may be 
questioned ; but as the matter is necessarily pure theory at 
present—for the ship is yet a long way from being launched 
—it is probably an error in the right direction. So far as 
other ships are concerned the protection against torpedoes 
or hits below the belt is practically nil, save for such resist- 
ance as wings filled with water may offer, and the triple 
bottoms of the Italian Sardegna class and the French 
Jemappes type. 

To resume our description of the Borodino. The belt 
proper only reaches a very little way above the water. It is 
reinforced by a thick armour deck, also by a flat 2in. 
splinter deck, on top of the belt. The entire space between 
these two armour decks is filled with coal. The splinter 
deck is protected by a thinner upper belt of a maximum 
thickness of 6in., which rises to a height of some 4ft. above 
the deck proper. On this deck the above water tubes are 
carried, but they do not appear to have the armour protec- 
tion that is usually given to such tubes in French designs. 

The armoured casemates on the main deck for the 3in. 
guns represent that novel departure already made in the 
Bayan, to which we devoted a good deal of space some weeks 
ago; it is also to be found in American designs—at any rate 
on paper. It appears, so far as we can gather, to be rather of 
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design—— the differences lying only in dimen- 
sions, rig, and the positions of certain 
tertiary guns—that we do not propose to 
deal with her separately. The distant ship 
in our illustration opposite will serve to 
indicate the difference between her and the 
Borodino class, so far as appearances are 
concerned ; the separate plan will show the 
difference in mounting the 12-pounders. By 
way of clearly showing the processes of 
evolution we also append a diagram of the 
Jauréguiberry, of which no very. correct 
plans have ever been published. Those 
current in the various naval annuals are 
based upon the original design, in which 
several minor alterations were subsequently 
made. They do not, also, show the armoured 
hoists, a peculiar feature of the Jaurégui- 
berry. A modification of them will be noted 
in the Borodino and Tsarevitch. 


We illustrated the Retvisan very fully 
some eighteen months or so ago, when she 
was laid down at Philadelphia, and was 
known as the Russian Cramp battleship = 
“A.” As this ship is more or less entirely res 
British or American in her design we do -— - 
not propose to concern ourselves with her 
here, beyond remarking that she carries an 
identical armament upon a slightly less 
displacement. 

The data of the three ships with 
which we are now dealing, compared, are as follows :— 
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BORODIN) 


the nature of a proposal than definitely 
decided in the American designs. It is one 
of those things bound to become universal ; 
but which halts in coming into general use 
by reason of the truth of the proverb about 
eating cake ana having it too. It is gener- 
ally admitted that one gun behind armour 
is worth two without it; but until the 
enemy has gone behind armour the two 
guns stand to be preferred on account of 
the beating down with superior fire theory. 
The Russians appear to have solved the 
problem of armouring the 12-pounders with- 
balwarks out reducing the number, but it has to be 
paid for somewhere else. 


Tr 











BELLEVILLE BOILERS IN THE 
JAPANESE -NAVY. 


WE learn that the latest enemy of Belle- 
villes is the Japanese navy, which“ plumped ” 
for this type of water-tube boiler, not long 
since, even more violently than the British. 
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JAUREGUIBERRY 


diagrams of this ship prepared for issue to the Russian 


The history of how Japan came to adopt the 
Belleville is somewhat curious. French ships 
fitted with this boiler came out to the Far 
East, and the officers of these vessels spoke 
enthusiastically of the new acquisition. 
The Chiyoda was then fitted with loco- 


| motive boilers, the small tubes of which rapidly choked 


It was intended to give her 


miimirwrm in oer.s: - 
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iaictamia a a peer eel aes ea ‘navy for use in the _Jane— Naval War Game. In| with Takushima coal. : é 

id Bias eee et Borodino. | these, the protection against hits below the belt is cal- | cylindrical boilers, but the ease with which French ships 

Armour., .. .. ..|  Creusot =| Krupp Krupp | culated at “aaa,” which stands for a resistance equiva- | got up steam had made a great impression, and Belle- 
Risgincoment, tons ..| “— | 18,000 18,566 lent to 10in. Krupp, or 30in. of iron. Presumably a large | ville’s were ordered. An engineer officer was also sent to 
eae. oe ee | an _~ allowance is made for such curve as the hull has, and for | serve for a year in a French ship to study the boiler. In the 
Draught (mean), feet . £6 26 26 meantime the British repays ‘“‘plumped ” for the Belle- 
Shea _|f Two ltin, 1) po qos es ville—for it has amounted to that. The Japanese, who, so 
see | {Two 10-8in, f| Four 12in. Four 12in. far as they model on any navy, model on the British, took it 














_ for granted that so momentous a step could only mean that 
| no other boilers were worthy of consideration in British eyes. 
| They also took for granted that innumerable experiments must 
| have been made, and on “the king can do no wrong” prin- 
| ciple, forthwith decided to follow suit. Belleville boilers were 
Paucar Dack | ordered for all their new ships building in England and 
elsewhere—a touching example of faith in the wisdom of the 

Coat | British Admiralty, for Japan practically carried out no 


Secondary guns, qf...| Eight 5}in. Twelve 6in. Twelve Gin. 

Tertiary pieces, q.f. ../Four 9-pounders/Twenty 12-p'd'rs|Twenty 12-p'd'rs 

Small quick-firers, &c.| { ofa $-pid'rs| ( Tw'nty 3-p'd'rs| ( Tw'nty3-p'd'rs 

| ( Tw'lve 1-p'd’rs} \ Eight 1-p'd'rs 

Submerged tubes 2 2 

Above-water tubes .. 4 4 4 

Armour belt (amid-| 
ND ca ae: y.. Gal 18in. | Sin, 9in. 

Belt at ends (deck) ../10in., 2fin. (flat)/4ft. 2}in. (slopes)6ft. 3in. (slopes) 

Upper belt .. .. ..| 4in. ft. 4in. 6ft. 4in. 


Upper Deck 








\ Eight 1-p'd'rs | 
”» 
4 | Main Deck 











Big turrets .. .. ..| 14}in. llin. in. supe 
Big tusvet haste. . - 14}in. 10in. iin. | experiments herself. A certain number of stokers was 
ses fae A 4in, 6in. 6in. | trained in the Chiyoda as soon as she was ready, but the 
aa TS 4in. Sin. Sie | tateras Shikishima absorbed most of these, and the Asahi and other 
Boilers .. .. ., °,,| (24Lagrafel } ihieates canes Bulkhead 4 Krupp | Bellevilled ships went out with cylindrical boiler trained 
as ttt 4 a, »’| : : rere apamg | stokers. The result, we hear, was that the Asahi, going out 
Mastcanmsanesd. 18-1 (trial) Ry: aed | 16,300 | | at 10 knots, burnt the prodigious amount of 150 tons per 
knots 18 knots } 9: ae) ca Fi S 
Coal(normal) .. 750 tons ? ? | | diem while in the Bay of Biscay. Instead of calling, as by 
Bunker capacity... 1100 tons 1,250 | 1,250 | programme, at a few ports on the way out, she seems to have 
zi rocured for her 


| stopped everywhere where coal- could be 
| insatiable boilers. No doubt much of this excessive con- 
: a ; | sumption was due to untrained personnel ; but the coal bill was 
the rapid motion in which the rolling target of a ship’s | the coal bill, and its total created consternation. The natural 
bottom would be. Possibly the Russians like to say the best | result has been to put the Belleville boiler in bad odour ; 
for their design. Here they have something that only | and, as we mentioned elsewhere last week, the Niclausse is now 
@ very modern 12in. or a 110-ton gun is allowed to| down for trial asan antidote. Curiously enough, the boiler next 
penetrate save at close quarters of a few hundred yards. | in general use to the Belleville—namely, the Yarrow—does 
Against torpedoes, too, a heavy favour is given to not seem down for trial, nor does the Thornycroft, which is to 
the Borodino. The “scorer” states that “if this ship) be found in nearly as many ships as the Niclausse. 





SECTION OF BORODINO 


There is some uncertainty as to whether the 1250 tons of 
the Russian ships is to be carried at the normal displacement, 
or whether it represents the bunker capacity. We incline to 
believe. that it is the latter. Again, too, the flat deck of the 
Jaurégiuberry has been described in Franceas reinforcing the 
belt, though we doubt it. We base our opinion on the very 
complete plans of her, as designed, which have appeared in 








* The French design for the Gambetta is not altogether unlike the 
Borodivo in some particulars. 








[a= 
<2 
ic 
a 
_ 
 éo) 
Zz 
oe 
fe 
ae 





(GFE e0vd a8 worydrwep wy) 


Nov. 30, 1900 


ONIGOWOR TAIHSATILLIVA NVISSOAY SSVTO-LSUld 











544 


THE ENGINEER 


Nov. 30, 1900 








RAILWAY MATTERS. 


AmonG the Bills which will come before Parliament in 
the next session will be one for ———s & company to con- 
struct an overhead electric express railway between Liverpool and 
Manchester. 


Tue Tramways Committee of the Manchester Corpora- 
tion have now §00 men at work relaying the lines of rails for the 
adoption of electric traction. Of 430 cars ordered last January 
190 are now in course of construction. 


It is reported that the Ebbw Vale Company has just 
booked an order for about 10,000 tons of steel rails for the West 
Australian Government. American makers quoted, but although 
their price is said to have been about 10s. below that of the Ebbw 
Vale Company, the contract was given to the latter. 


A circuLaR has been issued by the secretary of the 
Southport and Cheshire Lines Extension Railway stating that a 
provisional agreement subject to certain contingencies has been 
come to with the Lancashire and Yorkshire Railway Company for 
the acquirement by that company of the Southport Company. 


At Southampton the London and South-Western 
Company has in course of construction several important additions 
and extensions, Amongst these is a new graving dock, which will 
be 800ft. long—the largest single graving dock in the world. 
Premises for cold storage on an extensive scale are also being built. 


Tue London County Council have decided to instruct 
the Highways Committee to ascertain from the tramways com- 
panies at what oq they would surrender the lease now held from 
the Council—which expires in 1901—in view of the desirability of 
providing a complete and united system of electric traction all over 
London, 


On the Central Argentine Railway it has been found 
that by constantly changing the water supplied to the locomotive 
boilers, the scale lomed on the plates is loosened. The company 
takes advantage of this and experiences no serious trouble, although 
their feed-waters vary considerably, showing 6 to 30 grains per 
gallon of scale-forming matters. 


It is officially stated that the West Coast companies 
will from December Ist accelerate the 10 a.m. train from Euston 
to reach Edinburgh (Princes-street) at 6.15 p.m. and Glasgow 
(Central) at 6.30 p.m., and that the 10 a.m. from Glasgow (Central) 
and 10.15 a.m. from Edinburgh (Princes-street) will be accelerated 
to reach Euston Station at 6,30 p.m, 


Tue Great Eastern Railway Company intends to apply 
to Parliament next session for extension of time to complete the 
St. Ives to Huntingdon ee and widening and improvement 
of the company’s Felixstowe rai .* and of railways Nos, 1 and 2 
authorised by the Great Eastern Railway (General Powers) Act, 
1897, and of widening and improvement of the Ware and Hertford 
branch, 


At a meeting of the Amalgamated Society of Railway 
Servants held on Sunday, to discuss the case of Mr. Unwin, who 
was recently dismissed from his employment by the Great Eastern 
Railway Company, speeches were made condemning the action 
of the company in dismissing a man who had been elected on a 
public body, and calling for the re-instatement of Mr. Unwin in 
his post as signalman, 


Steps are being taken by the Skegness Urban Council 
with a view to induce the Midland Railway Company to connect 
Skegness with Lincoln, to which the system extends. The route 
proposed to be taken is from Skegness to Burgh, Spilsby, Horn- 
castle, to Lincoln, there connecting with the Midland Railway, and 
on to Nottingham. The route is about 39 miles in extent, the cost 
of one scheme is £670,000, and a second scheme £300,000. 


A PECULIARITY in connection with the incrustation of 
locomotive boilers has been noticed on the Great Western Railway. 
Analyses of scale taken from the fire-box crown and from the feed- 
pipe show a remarkable divergence. The scale from the fire-box 
crown contains nearly 49 per cent. of calcium sulphate, and 26 per 
cent. of calcium carbonate, whilst that taken from feed-pipe con- 
tains only 2 per cent. of calcium sulphate, and 85 per cent. of 
calcium carbonate. 


Tue Pressed Steel Car Company, of Pittsburgh, is said 
to have received an order for 167 cars of 60,000 lb. capacity each, 
for use in South Africa. They are of a new type for South Africa, 
and will be used by several large gold mining companies for carry- 
ing coal to the gold mines, Commercial Intelligence presumes that 
this is the order which Wernher, Beit, and Co., placed in the 
States some few weeks ago. If so, it is interesting to know that 
the price is £40,000. 


WE learn from an Indian engineering paper that good 
progress is being made with the Simla-Kalka Railway. Detailed 
surveys are completed up to the fortieth mile from Kalka, those 
up to Jutogh will be completed by December, and those to the 
Simla terminus by February. The work on the tunnels is proceed- 
ing steadily, and it is expected that construction trains will be run 
through to Dagshai this time next year. The line should be fully 
complete up to Tara Devi Gap, near Simla, by June, 1902. 


An article appears in last week’s Nature on electric 
traction troubles, in which the writer calls attention to the damage 
which the Central London Railway is likely to in‘lict on the gas and 
water pipes in its neighbourhood by stray return currents of elec- 
tricity. He estimates that if 10 per cent. of the return current 
strays from the uninsulated rails to the outside of the tube and 
comes back by the iron gas or water pipes, }lb. of metal will be 
—- from the latter in the neighbourhood of a sub-station in an 
nour, 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Amsterdam stating that 
tenders are invited by the Dutch Government, to be received not 
later than December 19th, for the supply of materials for rolling 
stock for the Java State Railways; also for the metal super- 
structure for two suspension bridges for ordinary roads in the 
Netherlands East Indies. Such particulars as have been received 
—_ be examined at the Commercial Department of the Foreign- 
omece, 


In the early hours of Wednesday morning: a collision 
occurred on the Lancashire and Yorkshire Railway near Brighouse, 
which fortunately was unattended by loss of life, but caused 
considerable delay and damage to rolling stock. It was brought 
nbout by the breaking of the couplings of a goods train, thereby 
leaving several trucks and the guard’s van in the rear. A mail 
train proceeding on the same rails later collided with the loose 
wagons, reducing them to matchwood. The engine and tender of 
the mail train left the rails and the first coach was wrecked. 


On Wednesday morning an accident causing consider- 
able delay to traffic occurred on the gradient south of Lancaster 
Station. Some goods wagons were being shunted across the main 
line, and for this purpose a through goods train was signalled to 
stop. The driver of the latter train, however, was unable to bring 
his train to a standstill, owing to the slippery nature of the rails. 
The result was that the engine of the goods train dashed into the 
shunting wagons, The goods engine and six wagons of the shunt- 
ing train were derailed. Both the up and down main lines were 
blocked, and the passenger traffic to the south had to be worked 
on the loop line, 





NOTES AND MEMORANDA. 
Tue velocity of light has recently been re-determined 


by M. Perrotin, who gave some particulars of the experiments ata 
meeting of the Paris Academy of Sciences. Fizeau’s method was 
adopted, the distance between the two stations by nearly 
12 kiloms, The mean result of 1500 observations was 299,900 kiloms. 
per second, 


An extensive coalfield is said to have been recently 
discovered in the Hungarian mountain region known as the Banat. 
This new coal district is 52 kiloms. long and 8 kiloms. wide. The 
borings which have been carried cut prove that millions of tons of 
coal can be worked. The coal is of an anthracitic quality. About 
three square miles of the coalfield is in German hands. 


Durine the month of November there have been ten 
vessels launched at Sunderland, representing 32,207 gross tonnage. 
This brings the total for the eleven months of this year up to 65 
vessels of 226,982 tons. In the corresponding month of last year 
only five vessels of 17,370 tons were put into the water, and the 
total for the eleven months was 66 vessels of 213,251 tons, 


AccorD1nG to the trade statistics of Natal for the last 
nine months, there is a satisfactory increase in revenue, viz., 
£563,602, as against £455,004 for the same period of 1899. The 
war has had the ees effect on the exports, in which there has 
been a decline of £2,174,256, or 80 per cent. The great pecuniary 
drain on Natal’s revenues is shown in the Colonial Treasurer's 
returns, which show a balance of only £144,201, being £418,058 
less than in 1899, 


Tue report of the Director-General of Italian Mercan- 
tile Marine has been issued. On December 31st, 1899, the mer- 
chant shipping represented 6074 vessels with 873,054 net tons. Of 
this total, by far the greater proportion was sailing tonnage, viz., 
558,224 tons, represented by 5665 ships. Of steamers, the number 
was 409, with a tonnage of 314,830. Compared with December 
31st, 1898, there was a decrease of 74 vessels, but the tonnage was 
higher by 57,892 tons. 


Tue steam trials of the new battleship Implacable, 
now completing at Devonport, have been deferred until the new 
year. The interior fittings of the vessel are practically completed, 
the guns are all in their places, and the machinery is in position, 
As far as the engines are concerned the trials could take place at 
once, The delay is in consequence of the mountings of the four 
12in. wire guns not having been yet fixed, and this work will, it is 
anticipated, take about three weeks to complete. 


A company with a capital of £1,000,000 has been 
formed in America to manufacture paper from the waste hulls of 
cotton seed, large quantities of which are piled up all over the 
south of the United States, constituting the refuse of cotton-seed 
oil mills. The company is said to control a new process for 
manufacturing from this material a new pulp which will keep white 
and never turn yellow as wood pulp does. Moreover, it only costs 
£5 per ton, whereas wood pulp costs £15 per ton. 


Tue value of exports of all kinds from Cape Colony, 
including raw gold, diamonds, and specie, for the first nine months 
of this year, is £5,280,135, as against £21,255,925 for the corre- 
sponding period of 1899. The large decrease of £15,975,790, or 
say roughly 75 per cent., is, of course, mainly accounted for by the 
decrease in the exports of Transvaal raw gold through the 
stoppage of work at the Rand mines by the war. The export of 
diamonds for the nine months amount in value to £1,971,362, and 
show a decrease to the extent of £1,835,283, 


Last year the value of Italian export to Germany was 
236 million lire, while the value of German import to Italy was 194 
million lire. Compared to 1898, the value of German import to 
Italy shows an increase of 37 million lire, while the value of Italian 
export rose 44 million lire. Italian export trade to England appears 
to have been even more animated—448 million lire—and the value 
of English exports to Italy was 484 million lire. In 1894 the value 
of business done between Italy and Germany was 282 million lire 
only, or 91 million lire less than the trade between England and 
Italy. 

JapaN stands tenth in the list of maritime nations. 
She occupies this position by virtue of her aggregate steam and 
sailing fleets, when compared with the combined fleets of other 
nations. At the end of last year the Japanese flag covered 471 
ocean steamers, measuring altogether 484,000 registered tons, so 
that, in this respect, only England, Germany, the United States, 
and France, stand before her. Of these 471 steamships, 126, 
measuring about 260,000 tons, were owned by three companies, 
which are carrying on a hot competition with the other maritime 
nations of both Europe and America, 


A test of a model of a partially submerged torpedo 
boat on the Berger system was made in the model tank at the 
Washington Navy-yard lately. The vessel is a combination of some 
of the features of the submarine boats and ordinary torpedo craft. 
All the vitals are below the water-line and the small surface of the 
vessel showing above the water is protected by cellulose, which 
expands on contact with liquids and stops leaks, The test was very 
favourable to the invention, the only objectionable features being 
the low speed developed, 14 knots, and a very perceptible wake. 
It is claimed that the vessel can be seen only at close quarters, 


Tue estimates for the United States Navy for the fiscal 
year ending June 30th, 1902, amount to £16,400,000. The 
estimate for the previous year was only £13,026,000. The increase 
is chiefly due to the necessity of continuing work on projects 
already authorised and started, as the new items in the estimates 
only aggregate £185,000. The largest single item is £1,338,000 
for improvements at nearly all the navy yards and stations; 
£171,280 is for improvements at naval magazines and places under 
the Bureau of Ordnance, the increase of the navy calls for 
£4,354,000 for construction and machinery, £800,000 is for armour 
and guns, and £80,000 is for equipment. These estimates do not 
include vessels which Congress will be asked to authorise. 


GERMAN fire insurance companies are said to have 
suffered severe losses owing to the large number of fires which 
have been caused by faulty electric light installations, and are 
endeavouring to induce the Government to make a law compelling 
the constant supervision of electric installations for lighting and 
power transmission. Prominence is being given to this question 
owing to the action of the Strassburg police authorities, who have 
issued an edict forbidding the use of any illuminant, other than 
electric light, for the ‘‘ Waarenhiiuser.” This measure has been 
followed by the publication of the statistics of fires caused by 
electricity. These show that eight of the most serious fires in 
‘*Waarenhiiuser” have either been caused, or are strongly 
suspected to have been caused, by electricity. 


A NEw process for rolling rails is in use at the Edgar 
Thomson Steel Works at Braddock, Pennsylvania, by which the 
rails are rolled at a lower temperature than formerly, when the 
blooms were sent to the rail mill and rolled at a white heat. 
Almost as soon as they were placed on the hot beds'they were 
sent to the presses, and straightened while at a high temperature. 
As they were rolled and straightened while very hot, the rails 
expanded again before cooling off, and much of the toughness of 
the fibre which they should have possessed was lost. It is found 
that with the new process the tensile strength of each piece is 
much greater than under the old system. The new process is 
simple, and consists in ‘‘breaking down” blooms while at a cherry- 
red heat, and then sending them into the rail mill and the press. 
The rails for the Pennsylvania Railroad Company are to be made 
by the improved process, 





MISCELLANEA. 


Tur Castle Union line has placed orders with Barclay, 
Curle, and Co., of Glasgow, for four cargo steamers of considerable 
tonnage and high s| for the South African trade. The vessels 
are to be delivered within twelve months. 


Asout eighteen motor cars are at present in use in 
Stuttgart for street passenger traffic ; they are not making much 
headway owing to the sharp competition of the electric trams and 
the hilly configuration of the ground. A few are also used for the 
conveyance of goods, 


Last Saturday, in compliance with the notices posted 
by the management of Penrhyn slate quarries, the workmen, num- 
bering about 4000, removed their tools, The quarries are to be 
closed for an indefinite period. A number of the younger men 
have left Bethesda to seek work in the South Wales collieries, 


Tue Corporation of Bombay, says an Indian paper, 
have at last been roused to the danger which threatens the local 
water supply by the precarious condition of the main from the 
Vehar Lake to Tansa, and have at last sanctioned as a preliminary 
measure the replacement of 14 mile of old pipes by 48in, steel 
pipes at a cost of Rs, 325,000. 


Tue Swiss imports last year in electrical machinery 
amounted to £100,000, of which Great Britain supplied only £2000. 
Business in this branch was very brisk throughout the year, and has 
continued so during 1900 ; prices advanced about 10 per cent. 
The increased demand for Swiss electrical machines was mainly 
from France, Russia, and Spain. 


Tue battleship Glory left Portsmouth on Saturday for 
the China station, where she will relieve the Centurion. Before 
leaving Portsmouth the Glory was fitted with wireless telegraphy 
apparatus, and by this means she maintained communication with 
the Hector, the school of wireless telegraphy at Portsmouth, until 
she was fifty miles from the port. 


On the 16th January, 1901, the Dundee Advertiser will 
commence the second century of its eer eggena and the pro- 
prietors are anticipating the occasion by the publication of an 
interesting centenary number on December 4th next. This number, 
of which we have received an advanced specimen, is particularly 
interesting as showing the advance made in the production of a 
newspaper during the last century. 


Tue United States monitor Arkansas was launched at 
Newport News on November 10th. This is the first of the three 
new monitor vessels to be used as harbour defenders. She hasa 
single balanced turret on the centre-line forward, protected by 9in, 
of steel, and intended to carry two of the new 12in. rifles in 
addition to four 4in. rapid-firing guns and three 6-pounder and four 
1-pounder guns arranged on the upper deck. 


At the meeting of the Tramways Committee of the 
Manchester Corporation held on Tuesday, it was reported that 
Mr. Horace F. Parshall, had been appointed electrical adviser, 
and it is understood that Mr. Parshall’s duties will comprise the 
general oversight of the work on the three tram routes now being 
re-iaid, the planning of the Stuart-street Station, and a general 
control of the stations in Dickinson-street and Bloom-street. 


Tue cruiser Encounter, which is to be built at Devon- 
port Dockyard, will be laid down next week, and in order that the 
early stages of her construction may be advanced as rapidly as 
possible, it is proposed to transfer to her a large number of ship- 
wrights and skilled labourers now’employed on the battleship 
Montague. Nearly a thousand tons of materials for the new 
cruiser have already been delivered, and a large portion of this is 
ready for fixing into position as soon as the keel is raised. 


Tue secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board have just been informed 
by their chartered accountant that the average realised net price 
at works for September and October is £8 11s. 4°49d. per ton. 
The effect of this will bea reduction of 5 per cent. in the wages 
of the workmen, dating from Monday, 26th November. This is the 
first time examination of the books has resulted in a reduction in 
wages being declared since the beginning of the industrial boom in 
1895, while, on the other hand, successive advances have been de- 
clared during the interval amounting in all to about 40 per cent. 


Tue transformation which will ultimately result in 
utilising the Britannia Rapids, near Ottawa, for commercial and 
manufacturing purposes, is progressing rapidly. The Metropolitan 
Electrical Company, of Ottawa, began operations there early last 
spring witha modern and complete plant. There are five steam 
drills, three steam derricks, a steam dredge, two locomotives, and 
fifty flat cars, comprising part of the plant, and with these facilities 
the large force of men is making great headway on the big rock 
cutting. The total length of the canal is about 3000ft., but only 
about 1200ft. of this is solid rock, through which there is a cutting 
of about 150ft. wide, and varying in depth from 8ft. to 14ft. In 
the blasting of this rock about one ton of dynamite is used per day. 


A case of some importance to the users of telephones 
was decided at the Banbury County-court on Monday, when the 
National Telephone Company sued two subscribers—hotel keepers 
—for £8 each, being the rent of telephones held under an agree- 
ment. The defence was that the defendants did not get a proper 
service. One defendant said that at Leamington he had waited 
thirty-three minutes, and was then told he could not be connected 
with his place at Banbury. Both he and his customers had never 
been able to get any reply from Leamington, and only once had he 
been able to get through to Wolverhampton. He had offered the 
company £5 to take the instrument away. The Deputy Judge 
said he did not think the company had carried out their contract, 
and had not fulfilled its conditions with regard to the use of the 
trunk lines, which was an inducement held out to subscribers. 
He gave a verdict for the defendants, with costs. 


AN expedition of a private character despatched from 
Norway last summer to Spitzbergen to exploit the coalfields there, 
has returned to Throndhjem with good results. In Advent Bay 
large coalfields were discovered and seized, and some 500 hectolitres 
brought home as a sample. The coals, which are said to resemble 
anthracite, are reported by experts to be of good quality. A 
company is in course of formation in Throndhjem in order to work 
these coalfields. In addition, a cargo of coals has been brought 
from the well-known deposit at Cape Boheman, and they have 
been tried on the State railways and otherwise. The drawback to 
these coals is, however, that they leave a very large quantity of 
porous slag in the furnaces, and are quite unsuitable for locomo- 
tives. The slag, or deposit, of scoria would also prevent the use 
of the coals for domestic and factory purposes. However, the 
sorting of the coals on the spot might remove this drawback. 


Wiru regard to the Royal Commission which is inves- 
tigating the administration of the Port of London, Fairplay is of 
opinion that as regards the alleged deficiency of — of water in 
the navigable channel of the Thames, the matter has been much 
exaggerated. There may possibly be some half dozen or so 
of abnormally large steamers using the river which may occasion- 
ally be temporarily delayed, bat undoubtedly with their exception 
the channel suffices for the trade of the port as it is, and as it is 
likely to be. At any rate, no such general inconvenience has yet 
arisen as to justify the outlay of very many millions of money to 
create an improvement that would bring no benefit to the vast 
majority of the trade which would be taxed to pay for it. It is 
not absolutely indispensable that a steamer here and there drawing 
30ft. should be able. to come up the river at dead low water, 
because she has only to wait for a couple of hours flood, and she 
can certainly go to Tilbury. 


> 














Gn @. moe am Sa ee ao ee i ft ee oe, —aS Ste ya ae a se | — _—" Te * —" ais ae _ 











NV3dOIHLS Y34 30 NINSHO ‘ANIDNS G31dNOd-xIs 

















SUMANIONG ‘UOHLYHLNIM “ASSIOS GLeHTOOS 


SHAILOWOOJOT ATIdNIS GNV GNONOUCWODO-NOILIGIHXA SIUVd 


[0061 ‘0g H4HNGAON ‘YAANIONA AHL OL INANATddAg 














GNVTH3ZLIMS 40 AVMTIVY NYZHLYON ‘3NIDNS GNNOdWOO YSONINAD-OML 








CNVI83SZLIMS 4O AVMIIVY IVYLN3O ‘SNIDN3 GNNOdWOO Y3SONITAD“HNOS 





RPM 




















ee 





a = — Qmoe mh emi 7 


> 


C1 


A 


TH 











i 





Noy. 30, 1900 





THE ENGINEER 











—— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwerTmEyER, Leipzic; F. A. Brocxnavs, Leipsic. 
INDIA.—A. J. Compripar anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso Rome; Bocca Frurzs, Turin. 
JAPAN.—KgLLy anp WatsH, Liwitep Yokohama. 
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R. A. THompson AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Toompson and Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontREaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS —Kxtty anp Watsu, Limirep, Singapore. 
CEYLON.—W1IsaYARTNA AND Co., Colombo. 








SUBSCRIPTIONS. 


Tur ENatneer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. £1 9. 0d. 
Ciota Rraprina Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fore Subscribers paying in advance at these rates 
will receive .THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in a Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
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Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
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Letters relating to Advertisements and the Publishing of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


* * With this week’s number is issued as a Supplement a Two-page 
Engraving of Compound and Simple Locomotives. Geery 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 
not receive it. 





* * Latest TYPES OF THE BRITISH FLEET.—Our two- coloured 
supplement, representing H.M. ships Formidable, , and 
Albatross, may be had, pene on superior paper, upon a roller, 
price 1s., by post 1s. ld, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in Tue Encrvemr, or containing 

tions, should be accompanied by the name and address of the writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be taken af anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. E. M.—The engine and profile of route were illustrated in our issue of 
August 26th, 189s, 

8. V.—Try “‘ Hand-book for Mechani g »” by Henry Adams ; 
you are sure to have it in your library. You will find useful combined 
formule in it. The subject is too long to deal with in this column. 

Evectric (Chelmsford).—Probably the best work on the subject which 
you can obtain in the first instance is ‘‘ The A B C of Electricity,” by 
W. H. Meadowcroft, published by Heywood’s. This is, of course, 
elementary, but, judging from what you tell us, will be what you re- 
quire. When you have read it, if you will write to us again, we shall 
be pleased to help you further by naming other books. 


R. B. 8. (York).—The details you ask for are given in “ All the World’s 
Fighting Ships,” as peel New French ships: 14,865 tons ; 
armament, four 12in., eighteen 6}in. (six in redoubt, twelve in pairs in 
turrets), twenty-six 3-pdrs., two machine ; terpedo tubes, two sub- 
merged, three above water ; armour same as Sulfrens, except that the 
3in. deck will reinforce the belt, belt 12in., lower deck 5in., turrets 
12in., redoubt 6in., small currets 5in. One will be named Leon 
Gambetta, the other is not yet named. The other four are in the 
clouds as yet. (b) New German: A and B are the Kaiser Karl der 
Grosse and Kaiser Barbarossa. They have Krupp armour and are 
identical with the Kaiser Wilhelm II. Guns, four 10in., eighteen éin., 
twelve 3-4in., cighteen small; armour, belt 12in., turrets 10in., sup- 
ports 10in., deck 3in. (only curved aft), casemates and small turrets 
6in. .C, D, E have the same armour and armament, with a deck re- 
inforcing the belt. Cis now the Wittelsbach. The armour is differ- 
ently disposed to the armour of the earlier ships—if you watch our 
pages you will find full descriptions and illustrations of her. Horse- 
power, earlier ships, 13,000 forced = 18 knots ; later, 15,000 = 19 knots. 
(c) The New Bismark is the Prinz Heinrich, with which we dealt fully 
in a recent number of THE ENGINEER. (:/) The new second-rate Russian 
would be a sister to the Pobieda and Peresviet, but the idea of buildin 
her seems to have been abandoned in favour of a first-class ship. re 
Jurien de la Graviére ; 5500 tons; indicated horse-power, 17,000 = 
23 knots; three screws; guns, cight 6}in., twelve 6-pdrs.; armour, 
deck, 3in. <A species of unarmoured Desaix. (/) The new fifth-rate 
Russian is not yet named. Details as for Variag, &c. In reply to your 
second query :—(a) No details are yet to hand as to the projected first- 
class Austrian ships, and there is a good deal of uncertainty about 
them. Ships I. and II. (I. now named Habsburg) are 8300 tons ; guns, 
three 9-4in., twelve Gin., twenty-four smaller; two submerged tubes ; 
belt Sfin., deck 2}in., lower deck 4in., barbettes 84in., bulkheads Sin., 
casemates 6in. Probably the new ships will closely approximate to 
these. Habsburg, with indicated horse-power 11,000, is to make 
18 knots; the new may be swifter. You will find full data in our 
‘*Dockyard Notes” so soon as anything is known. (6) The Kniaz 
Suvaroff is a sister to the Borodino, with which we are dealing at 
length. (¢) The Encounter and Challenger, so far as we know, will 
merely duplicate the Hermes. 
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INQUIRIES. 


PEAT FUEL-MAKING MACHINERY. 


Srr,—Can any reader favour me with the address of German firms (1) 
making machinery for producing blocks from soft mud ; (2) hot-air fur- 
naces ; (3) making peat fuel successfully ? 

Carlisle, November 24th. L. G. 








MEETINGS NEXT WEEK. 


Tue RontcEN Socrety.—Thursday, December 6th, at 8 p.m., at 20, 
Hanover-square. Ordinary General Meeting. 

Tae [NsTITUTE OF SANITARY ENGINEERS (INCORPORATED).—Wednes- 
day, December 5th. General Purposes and Finance Committee at 
3.30 p.m.; Election Committee at 5 p.m. 


Tne INstTIruTION oF JuNIOR ENGINEERS.—Saturday, December Sth, at 
8 p.m., Visit the Electric Generating Station of the London United Tram- 
ways Company, 88, High-road, Chiswick. 

Society oF ENGIngErs.—Monday, December 8rd, at 7.30 p.m., at 
the Royal United Service Institution, Whitehall. Paper, ‘‘ Recent Prac- 
tice in Sewage Disposal,” by Mr. Henry C. H. Shenton. 

LIVERPOOL ENGINKERING Society.—Weduesday, December 5th, at 
8 p.m., at the Royal Institution, Colquitt-street. Paper, “Electric 
Driving of Workshops,” by Mr. W. Arthur Ker, Assoc. M. Inst. C.E. 


THE LIveRPOOL SELF-PROPELLED TRAFFIC AssoctaTION. — Monday, 
December 3rd, at 8 p.m., at the Royal Institution, Liverpool. Opening 
— by M. G. Forestier, Inspector-Gencral of Roads and Bridges in 

rance, 

Society or Arts.—Tuesday, December 4th, at 8 p.m. Second Cantor 
Lecture on ‘‘ Electric Oscillations and Electric Waves,” by Prof. John 
A. Fleming, M.A., D.Sc., F.R.S.—Wednesday, December 5th, at 8 p.m. 
Ordinary Meeting. Paper, ‘‘ Road Traction,” by Prof. H. 8. Hele-Shaw, 
LL.D., F.R.S. 

Tue INsteroTion oF Civit ENcINEERS.—Tuesday, December 4th, at 
8 p.m. Paper to be discussed, ‘“ Machinery for the Manufacture of 
Smokeless Powder,” by Mr. Oscar Guttmann, M. Inst. C.E. Papers to 
be read, “ The Signalling on the Waterloo and City Railway,” and ‘“‘ Note 
on the Signalling of Outlying Siding Connections,” by Mr. Alfred Weeks 
Szlumper, M. Inst. C.E.; ‘Signalling on the Liverpool Overhead Rail- 
way,” by Mr. Stephen Butler Cottrell, M. Inst. C.E.—Friday, Decomber 
ith, at 8 p.m. Students’ mecting. Paper, ‘ Dock Gates,” by Mr. F. K. 
Peach, Stud. Inst. C.E. 
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NAVAL ENGINEERS. 

A FORTNIGHT ago we sketched a plan of reorganisation 
of the engineer branch of the service. It will be remem- 
bered that the principal feature of that plan was practi- 
cally a reduction of the status of the naval engineer. He 
would no longer rank with the executive at sea, or aim 
at social equality with the deck officer on shore. 
His attainments would be those of the best and most 
competent sea-going engineers in the mercantile marine ; 
no less and no more. To compensate him for his risks, 
and the—in many respects—disagreeable conditions of 
service, such as three years’ commissions abroad, he 
would have high pay, and the pensions would be good. 
He should have more control than is now possible of his 
firemen. That is to say, when he wanted them they 
could not be taken away to discharge other duties ; 
and in various ways more thought would be taken 
for the machinery of the ship. We have put this 
scheme forward tentatively for discussion. Up to the 
present it has scarcely been criticised at all. Possibly, 
perhaps, it has been regarded asso audacious that no words 
can do justice to its enormity. In putting it forward we 
stated that there was an alternative scheme about which 
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we should have something to say. In fulfilment of that 
promise we now proceed to set forth the general features 
of this second scheme. To go into details would be at 
once premature and difficult. 

In brief, it means the supercession of the sailor 
altogether—not in practice, but in theory. At present 
the dominant idea in the Navy is that a man-of-war is a 
ship, and that her officers and crew are sailors, That 
idea governs the whole policy of the Admiralty. Its 
effects are far-reaching. It modifies the relations of all 
the classes and ranks of the men who constitute our 
naval fighting strength. It is essentially a survival from 
the past. Under the new system a man-of war would be 
a machine, and nothing else. A machine afloat, it 
is true, but none the less a machine. The dominant idea 
modifying the policy of the Admiralty and of the service 
would then be that the sailor had disappeared and the 
engineer had taken his place. Under these conditions 
the engineer branch of the service would be superior to 
the executive ; or, more properly, the engineer would be 
the executive. Just as we have advanced arguments in 
favour of the first scheme, we can now adduce arguments 
in favour of the second, which is the exact antithesis of 
the first. The modern man-of-waris a gigantic structure 
of iron and steel, which depends for her existence and her 
utility on the engineer. The modern gun is an 
extremely beautiful and complex machine, with next 


to nothing in common with the smooth bore of 
Nelson’s time. The same truth holds good of the 
torpedo. Sails have entirely disappeared. The mast is 


a signal tower, or a place of observation. The ‘“ nimble 
topmen”’ have gone below as stokers and greasers. The 
great guns are loaded and fired by machinery. From 
first to last the engineer is everywhere and everything in 
the man-of-war. There is still room for the fighting 
bluejacket or the marine. There is none for the sailor, 
who has become an anachronism. But, it may be urged, 
we must still have seamanship. What does the word 
mean? In Nelson’s time it meant a greatdeal. It 
involved a great deal. The art of sailing a ship through 
tempest and calm represented a very high standard of 
acquired experience, natural good sense, and special 
knowledge. There is nothing at all like this needed in 
the present day. An engineer might learn to carry out 
all the evolutions of a fleet just as well as an admiral or 
a captain, and when it comes to fighting, we doubt if any 
admiral or captain could excel the engineer in knowledge 
of what a ship could or could not do. _It will, no doubt, 
come with a certain jar to the naval officer to be told 
that the engineers could do all that he does ; that an 
engineer might be a post-captain, or an admiral in com- 
mand of a fleet. | Yet we question that the naval officer 
could advance any strong argument to prove that these 
things are impossible, and very able engineers in all but 
the name have already been captains in the British navy. 

A glance at recent history will do much to prove that 
the true character of a modern fighting ship is beginning 
to be realised among all the principal nations. We have 
only to compare the position of the naval engineer of to- 
day with his position forty years ago, to see that, although 
progress towards a complete appreciation of the situation 
has been slow, it has been none the less sure. Notwith- 
standing all the drawbacks of the position, the naval en- 
gineer is more in evidence than he has been yet, even in 
this country. In the United States we have an intensely 
mechanical people, building up a navy in the light of the 
experience of the rest of the world, and their Congress 
has taken the first steps to make the engineer the domi- 
nant factor. The engineer is the equal of the deck officer 
in the United States navy. The next step will be to throw 
the past overboard altogether, and make the engineer the 
superior of the deck officer. It is beyond all question 
that even at this moment there is nothing in the rules of 
the United States service to prevent an engineer from 
being the captain of a ship. That nothing of the kind 
has as yet taken place, or, perhaps, will take place for 
some time yet, is simply the result of naval inertia, and 
the force of popular opinion not yet reconciled to the idea. 
We have recorded Admiral Melville’s statement that 
so far the whole plan has been a failure. The 
engineer comes on deck ; the executive will not go below. 
We said that the scheme is bound to fail, and we have 
given some reasons why. But the principal reason is 
that the change has not been sufficiently thorough. Let 
the engineer be above the executive or line. The dis- 
cipline of the ship would then secure the presence of 
engineers below, just as it now secures the presence of 
officers on deck, as a mere matter of course. The whole 
‘‘ inwardness ’’ of the service would be changed, and that 
which is now distasteful would become honourable. 

To carry out the plan fully in this country, however, a 
radical change would probably have to be made in the 
training and education of our officers. Years of study 
and training are now required to turn out what is deemed 
a satisfactory executive or line officer. Precisely the same 
statement holds good of the naval engineer. It seems to 
be impossible to combine the two educations as they 
now are. There is not time. The difficulty would have 
to be got over by dispensing altogether with much 
teaching that is of no practical value whatever at sea. This 
applies to both branches of the service. The new curri- 
culum would have for its object the making of a man an 
efficient engineer, so far as his particular work in the 
Navy was concerned, and an efficient executive officer 
also, so far as his duties were concerned, that is to say, 
his training would be highly specialised. There would 
always be, as there are now, men who would pick out 
certain branches of duty and develop their powers of 
dealing with them. Thus, we might have the electrician, 
and the torpedo lieutenant, the navigating officer, and so 
on. Really nothing would be done to diminish naval 
efficiency, but rather to promote it. The species of 
training now given in the United States might be taken 
as a foundation or an example to guide us in formulating 
a@ new system. 

Our realers have now two definite schemes before 
them for the improvement of engineering in the Royal 
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Navy. Neither the one nor the other is advanced by us. 
They are only alternative schemes, which are to be 
taken for what they are worth. Either appears to be a 
solution, deserving careful discussion, of a great diffi- 
culty. It is certain that matters cannot continue 
as they are now. The public are becoming restless and 
apprehensive. Dissatisfaction is being expressed in every 
direction with the Admiralty, with our ships, with our 
machinery. Very strong action was taken in Parliament 
last session. Our se hats may rest certain that the 
agitation will be renewed next year. Unpleasant questions 
are being asked concerning the competence of those who 
are in charge of the machinery of our ships. It is urged 
that the engines, at all events, main and auxiliary, are 
built by the best engineers in the world, and yet that they 
are incessantly breaking down under very moderate tests, 
and it begins to be said that it is not the fault of the 
engines but of those in charge. Account will have to be 
taken of these things. The cases of the Europa, the 
Hermes, and the Highflyer demand careful investigation. 
There were grumbles about the Powerful and the Terrible 
—some ships do very well, others very badly. Why? 

We are not sanguine enough to suppose that either of 
the schemes which have been sketched will receive atten- 
tion at the Admiralty. Yet we think it will be difficult for 
the Government of this country to ignore altogether in 
debate the remarkable action taken by the United States. 
The change, whether it succeeds or not, at all events 
represents the heaviest blow ever struck atthe dominance 
of the executive branch of the service, and we may yet 
live to see the United States navy commanded by 
engineer officere. ‘Straws thrown up show what way 
the wind: blows.” It is not for nothing that Sir John 
Durston, in this country, has been given the relative 
rank of Rear-Admiral, and George Melville in the United 
States, the rank of Rear-Admiral. 


THE LONDON STREETS. 


At the present moment it is a matter of very con- 
siderable difficulty to get from one part of the City of 
London to another within any reasonable time either on 
foot or in a vehicle. Exasperating blocks in the traffic 
are of constant occurrence. One of the chief reasons for 
this is that hardly a week passes without one or other of 
the principal streets being picked up and pulled to pieces 
for some purpose. Water supply or hydraulic power 
pipes, telegraphs, electric light or telephone mains, 
&e., are constantly being interred and dug up 
again. There are other reasons, but for the moment 
we will confine our remarks solely to this cause. The 
population of London has increased out of all propor- 
tion to the extent the streets have been widened. 
An increase during a century of from under one 
inillion to six millions is phenomenal. With the popula- 
tion the general traffic has increased also as a natural 
consequence. The ordinary traffic of the City is too 
dense, even under the most favourable conditions, to 
ensure that there will be no delays at all. But the delay 
and inconvenience are many times greater when the 
streets are: dug up in every direction. They are in this 
condition now; it is the exception, rather than the rule, 
to find a principal street entirely unblocked. No sooner 
is the excavation for one purpose finished than 
the surface is again torn up for something else. 
The matter is of great importance. The breaking open 
of the streets in the promiscuous and continuous 
manner which now prevails annuls any improvement 
in the direction of widening the streets which may be 
undertaken. It will be remembered that Sir John 
Wolfe Barry, in his address to the Society of Arts last 
year, estimated that, under ordinary conditions, the loss 
of time at some of the principal street crossings in 
London represented over £2,000,000. It requires little 
imagination tu appreciate the fact that, with the streets 
themselves partially blocked, this loss is greatly in- 
creased. It is not once in a year, say, that the streets 
in the City are opened up. The process goes on inces- 
santly. The excavations follow one another almost 
continvously. The narrowness or the crowded nature of 
a thoroughfare is no safeguard against its being 
attacked. Moreover, there is no apparent effort 
on the part of the authorities towards concentration. 
Surely, for example, when two sets of cables 
or conduits have to be laid down the length of 
a street it might be arranged by means of a 
larger trench or otherwise, to make one excavation serve 
for both. Had this been done, Fleet-street, which recently 
was opened up throughout by the Charing Cross and 
Strand Electric Lighting Company, would not now be 
rendered almost impassable by the trench for the Post- 
office telephones. But it is useless to go on enumerating 
examples. There is no doubt whatever about the fact 
that the continual breaking up of the roads is a cause not 
only cf great inconvenience but also serious loss of money. 

For this evil there is no evident remedy but subways. 
We have repeatedly drawn attention to their advantages. 
Under some of our streets there are already subways, and 
these streets feel the benefit. From near the Mansion 
House, along Queen Victoria-street, and throughout the 
Embankment to Westminster stretches a tunnel which is 
nearly full of pipes and wires of various kinds. The re- 
sult is that the road is not picked up on every possible 
occasion. It is, of course, expensive in first cost to con- 
struct subways, and possibly the traftic might be interfered 
with while the work of construction was going on, 
although this might be obviated. The money, how- 
ever, would be well spent and the subways to a cer- 
tain extent would be self-supporting, for charges would 
be made for permission to run pipes or wires in them. 
If the work were well and thoroughly done and the sub- 
ways made sufficiently large they would be of lasting 
benefit to our metropolis. The new street from the 
Strand to Holborn will be a good subject to which to 
apply the plan. The subways we would suggest should 
be large enough to take. all the pipes, wires, 
&e., which it would at any time be necessary to 





lay down. There should be means of approaching them 
at intervals, and through these any connection to pipes 
or wires might be made. This would reduce the breaking 
up of the road surfaces to a minimum, and would confine 
what might be needed at rare intervals, to very small 
areas. That some such plan must be ultimately adopted 
in the old streets as it is being done in the new, 
if the use of underground pipes and wires is still to obtain, 
there can be little doubt. That it should be done in the 
first place instead of when roads are completed is, 
of course, obvious. 

It might, perhaps, be argued that the cost of making 
subways under such thoroughfares asthe Strand and Fleet- 
street would be prohibitive ; that a section of such streets 
would show an immense collection of pipes and wires, 
and to move all these would be seein ng In addition 
to this it might be said that the various things already in 
the ground would probably necessitate the subway being 
deep, which would have the result of increasing its cost 
on account, if of no other thing, of the extra cost of the 
entrances to the tunnel for the roadway. Granting for a 
moment that it would not be practicable to con- 
struct subways under some of the existing streets, 
is it still necessary that the main and busiest streets 
should continually be more than half blocked? 
Naturally enough, those who wish to run wires take 
the nearest and most direct way to the point they 
wish to reach. This nearly always happens to be along 
the route which traffic has also found to be the best and 
easiest—in fact, along the most important thoroughfares. 
The layers of the wires do not care what inconvenience 
is caused as long as they can effect their ends in the 
cheapest manner, 7.e., by following the shortest route. In 
our opinion, in the case of the great main thoroughfares of 
London, the street surfaces should not be touched at all, 
and no blockage should be permitted save for purposes of 
repair. This would only be necessary at long intervals. We 
think that it should be prohibited to take up the road for 
other purposes, and that all future mains and pipes should 
be conducted so far as is possible through by-streets. The 
by-streets would suffer, of course; so would the persons 
who wished to take up the streets. It is fully recognised 
now-a-days, however, that the welfare of the majority 
must be considered before that of the minority, and this 
being so, it is perfectly clear that the main streets must 
be left as free as possible. It would not be such a great 
hardship, after all, for the pipe and cable layers. The by- 
streets of London are tortuous and narrow, but between 
any two places the way they take is not very much longer 
than the wider and busier road. The suggestion that 
these by-streets should be used does not, of course, 
mean that the whole question would be solved. It would 
be found, however, that there would be a material 
improvement, and, whether subways are to be made or 
not, it appears to be the most reasonable and feasible 
suggestion which has been made. Something must be 
done, that is evident, and we certainly recommend that, 
failing subways or until they come, trial should be given 
to this proposal. 


AMERICAN ARMOUR PLATE. 


Tue American Government has at last come to terms 
with the manufacturers of armour plate, and has scored 
a partial victory over them. The details of the dispute 
have already been given in these columns, but it may be 
permitted us to remind the reader that in August last 
bids were put in by three companies—the Carnegie and 
Bethlehem—which each tendered for one-half of the 
work offered, and the Midvale, which tendered for the 
whole, at a price appreciably lower than the others, 
though it could not furnish Kruppised armour, and asked 
a longer time for full delivery. None of the tenders 
seemed reasonable to the Secretary of the Navy, and that 
gentleman rejected them all, and threatened to take 
advantage of the powers conferred upon him by Con- 
gress, and to establish Government works for the manu- 
facture of armour plate. The Midvale had in the 
meantime withdrawn its offers, presumably by arrange- 
ment with the Carnegie and Bethlehem people; but 
when the latter found Mr. Long determined not to pay 
490 dols. per ton for armour of Class A, they became 
more tractable, and after conferences with Mr. Long 
satisfactory concessions were made. The Navy Depart- 
ment in turn has decided to dispense with about 5000 
tons of the most expensive armour, substituting therefor 
about the same amount of lower quality. This was found 
practicable without materially reducing the impregna- 
bility of the ships for whose protection the armour is 
required. Instead of 30,000 tons of Class A (Kruppised) 
armour at 490 dols. a ton—inclusive of a royalty of 
45 dols. a ton—7600 tons of Class B (Harveyised) at 
411.20 dols., and 2300 tons of Class 3 (not hardened), at 
400 dols., involving an outlay with bolts and nuts of 
20,125,120 dols., contracts have been given out for 
24,950 tons of the first at 455.52 dols., for 10,250 tons 
of the second at 411.20 dols., and for 1610 tons 
of the third at 400 dols., involving an expenditure of 
16,405,024 dols. No order for bolts and nuts for fastening 
the plates to the hulls has been given out, and this item 
accounts for 480,000 dols. of the total saving of nearly 
4,000,000 dols. Instead of paying for these at the rate of 
400 dols. a ton now, when they will not be needed for at 
least another year, the Department has decided to wait, 
in the expectation that it will be able to purchase them 
without difficulty in the open market at any time for less 
than 300 dols. a ton. In the new contract the Govern- 
ment has the advantage of certain legal contingencies, 
which, it is barely possible, may result in an additional 
saving. This depends upon the outcome of suits now 
on trial testing the validity of the Harvey patents. If 
the patents are set aside, the Navy Department will be 
relieved from paying the royalty on every ‘ton of 
Harveyised and Kruppised armour it buys, the 
Harveyising entering the plates before they are submitted 
to the Krupp process. The contract price for Class A 
armour is actually 420 dols. a ton. But as the Krupp 
process involves the Harvey patent, the validity of which 





is now under consideration, the Government will assume 
any liability for the Krupp process not exceeding £5 or 
24.82 dols. a ton for Krupp royalty, and not exceeding 
the United States licence fee ‘of 11.20 dols. for the 
Harvey royalty. The maximum price to the Govern- 
ment is therefore 455.52 dols. a ton, subject to 
diminution in case of any reduction in the foregoing 
royalties. For the time being, the armour-plate controversy 
has been laid, but we have no doubt it will emerge later 
on. It has been carried on ever since the first award of 
a contract in 1887, sometimes with great heat and with 
indulgence in very strong charges against the Corporations 
that were filling orders for armour. The discussion has 
occupied successive Secretaries of the Navy since Mr. 
Whitney, and has produced a vast quantity of documen- 
tary testimony as to the value of armour, of processes 
for hardening it, its cost, the profits of manufacturers, 
the feasibility and advisability of Government production 
of the plate in competition with private makers, and the 
alleged discrimination of armour-plate makers in the 
United States in favour of foreign purchasers and against 
the Government that had contributed by high prices to 
the establishment of plants in the United States. It is 
fair to assume that the action of the Senate and House 
in the last session of Congress in empowering the Secretary 
of the Navy to spend 4,000,000 dols. on the erection of a 
Government plant has had something to do with the 
decision of the Carnegie and Bethlehem companies to 
accept a price very much below what they had originally 
demanded. That these great companies have made this 
price, even under the constraint of the Congressional 
threat to run them out of the business, is presumptive 
evidence that they can afford to provide armour at 
420 dols.a ton. They are not in business just to prove 
how they can be patriotic at a loss to themselves. 
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THE PROPOSED NEW GERMAN TREATY. 


Some misunderstanding seems to prevail about the pro- 
posed new German tariff. The Sheffield Chamber of 
Commerce brought the matter before the Foreign-office, and 
on receiving a reply, decided to take no “direct action” in the 
matter, but to keep a “ watchful eye” on the business. The 
Foreign-office reply was that ‘there would be no negotiations 
for a new treaty of commerce between Germany and this 
country until 1903.” It was stated by one of the members, 
who is usually well informed on such questions, that the 
German treaty would not expire until 1903. There must be 
some error here. As a matter of fact, the commercial treaty 
with England expired in July, 1899, and this country is at 
present working under a provisional treaty, expiring on June 
1st, 1901. While the British manufacturers, if Sheffield is to 
be regarded as a sample, do not seem disposed to move in the 
matter at present, the Germans are not quite ccntent 
to take things so easily. There are two directly antagonistic 
interests in Germany. The great steel manufacturers, 
represented by such important firms as Krupp, whom the 
Germans class under the term of “ Agrarians,’’ want customs 
rates which will prohibit British and other foreign manufac- 
turers. The consumers of steel, on the other hand, desire to 
have what they need from Sheffield or elsewhere as before, 
and these consumers have formed themselves into an associa- 
tion for the purpose of maintaining the present customs 
policy. Dr. Von Siemens, director of the German Bank, 
spoke at the meeting at which the association was formed, 
and stated that its duty would be to combat the exaggerated 
claims of the Agrarians to have practically prohibitive 
customs rates. It does not appear at all certain whether the 
Reichstag will discuss the question of the new tariff during 
the coming session of 1900-1901. The latest information 
points to the probability of its not being brought forward 
until the session of 1902-1903, as the commercial treaties 
with other Powers besides Great Britain do not expire until 
1908. That is perhaps the reason of the misunderstanding in 
British commercial circles, where it does not seem to be 
realised that the German treaty with England has already 
expired, and has only been provisionally extended until June 
of next year. It may be interesting in view of the proposed 
prohibitive tariff to point out that the Germans, if subjected 
to a similar policy on the part of England, have a great deal 
more to lose than we have. The Germans do a large business 
with England in wire nails, rails, ironware, finished hardware, 
and rough hardware. In 1899 we sent to Germany 2439 tons 
of ironware, representing a value of £4500; finished hardware 
to the value of £50,000; rough hardware, 7497 tons, value 
£285,000. Germany on the other hand, sent to us as follows: 
—lIron wire, 30,008 tons, value £245,000; finished hardware 
to the value of £325,000; rough hardware, 12,206 tons, value 
£490,000. In addition to this business, Germany sent us 
13,258 tons of wire nails, value £115,000, and of rails 21,394 
tons, value £130,000. In these two classes Great Britain did 
no trade whatever with Germany. The views of the German 
consumers, as received in Sheffield, are to the effect that the 
only way of defeating the German Protectionists in this grave 
menace against British trade, is to bring pressure to bear 
upon them from this side, by pointing out that England may 
be compelled to use the weapon which they have in their 
hands, and enter vigorously on that war of tariffs which 
Lord Salisbury said long ago would be “the wars of the 
future.” If we treated Germany as Germany proposes to 
treat us, the German Agrarians would soon be on their 
knees. Compared with the trade Germany does with Great 
Britain and her Colonies, British trade with Germany is a 
mere flea-bite. 


BRITISH RAILWAY ORDERS IN THE UNITED STATES. 


Sir Howarp Vincent has sent to the Times two letters of 
exceptional interest. Having heard a rumour that the Great 
Eastern Railway Company had placed an order for steel rails 
with an American firm, he wrote to Lord Claud Hamilton, 
the chairman of the company, asking if the report was correct, 
and, if so, what reasons led the Great Eastern directorate 
“to take a course apparently so prejudicial to British 
industry.” Lord Claud Hamilton replies very frankly. ‘I 
am sorry to say,” he writes, “the report is true—viz., that 
we have placed a large order for steel rails and fish-plates with 
Carnegie’s Steel Company. Our reasons for taking such a 
course are the obligations we are under to maintain our road 
in a high state of efficiency, and thus to provide for the safety 
of the travelling public.” Lord Claud Hamilton adds :—- 
‘* We have had during the past two years two contracts run- 
ning for rails and chairs with one of the leading rail com- 
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panies in England, and the final deliveries of the first contract 
were eleven months in arrear, whilst of the second we have 
not yet received a single rail, and it shows a deficiency 
of 9000 tons, and this in spite of the most strenuous and 
continuous exertions on our part to ensure punctuality in 
delivery. The consequence has been that our engineer has 
been seriously impeded in his work, and the necessary re- 
laying of sree of our road has been unavoidably 
delayed. e had therefore no option but to go where we 
knew we could rely upon good material and prompt delivery, 
and that at a price below what we should have been com- 
pelled to pay in England.” The company referred to is one 
of the largest and mostenterprisingin the country. Oninquiries 
being made at its headquarters, it was considered undesirable 
to give any information in the absence of the chairman, who 
had that day gone to London. Possibly it may be found 
that the unfortunate placing of British railway orders with 
foreign rivals arise from several causes, including the sudden 
influx of orders from railway companies, who had withheld 
work of this kind until they could withhold it no longer; 
difficulties with the workpeople, and inability to obtain 
adequate supplies of materials and stores at the required 
time. It is only fair to the manufacturing company, which 
has a great reputation for other besides railway material, to 
withhold comment until we have its version of the business 
before us. The company, as a matter of fact, has for years 
done an enormous home and export trade in railway material, 
their rails being in special favour on American railroads, for 
which they have supplied very heavy weights. 








DOCKYARD NOTES. 


QvITE an interesting article might be penned on the Navy 
and Mr. Watts, of Elswick. But three or four years since 
the Navy implicitly believed what it wastaught, that Elswick 
style of ships were merely pretty things on paper. Ships, 
like the Takasago, are known to be undesirable from the needs 
of the British Navy point of view. So long as Elswick built 
second-class cruisers only the anti-Watts doctrine was man- 
fully adhered to, but the Asamas have changed all that. 
Elswick’s most fervent disciple to-day is the British naval 
officer. 








Nava. Officers are far from satisfied with the Cressy class 

-the ground of complaint being that six huge ports are cut 
in her armour each side. This considerably weakens 
the armour. Presumably it is the old ventilation fad, 
responsible for cutting holes in the casemates of the 
Diadem class and covering them again with a thin bit of 
brass. The Renown was the first ship in which this prank 
began. In her some armoured doors are non-existent, for 
the benefit of ventilation. Ventilation is a desirable thing, 
but men-of-war are not designed solely with a view to pretty 
systems of ventilation. 


THE Invincible having had her guns removed, has gone back 
into the basin at Portsmouth. Apparently the authorities 
have some difficulty in screwing their determination to rid 
the Navy of such an obsolete “war junk” to the sticking 
point. 





The Cressy is out doing trials, and got successfully through 
the preliminary run. She has now gone off Plymouth for 
more serious trials. It may be noted, en passant, that her 
barbette guns are not mounted. Whether or no she carries 
equivalent weights has not been stated. 





The Norwegian Government have made a special grant for 
the purchase and installation of the Jane Naval War Game in 
the Norwegian fleet. 





ORDERS have been received at Sheerness for the laying 
down of the usual sloop, twin-screw. If instead of laying 
down these useless craft the Admiralty would bestow the 
same energy in hurrying up good ships that are at present so 
far behind time it would be a good deal better for the country. 
The Navy League often takes up unfortunate positions, but 
everything that it has said about delayed ships is perfectly 
true. What is worse, we see no signs of any attempt to 
hurry things at all. 





Tue Russian ironclad Sevastopol left Brest for Cadiz on 
the 18th. The Poltava left Cherbourg on the 17th for Vigo. 
Both have now reached Spanish ports. The destroyers are 
still in French ports, the Skat and Kassalka having reached 
Cherbourg as long ago as the 14th. The Kit and Dolphin 
joined them there on the 19th. The Gromovoi appears 
to be still at Kronstadt or Libau. Owing to a slip we 
described last week the Pallas—or Pallada, as the Russians 
call her—as a first-class cruiser. We should have said first- 
rate—rate in Russia depends on the complement. The ship, 
of course, is in fighting value a second-class cruiser, about on 
a par with our Eclipse. ae 

Tue French ironclad Neptune will be reconstructed next 
year, and given Belleville boilers. Her engines are to be 
altered also. The work will occupy till 1902. 





THE reconstruction of the Dévastation—French—is now in 
progress. Her upper works are all taken away at present, in 
order to get in her new boilers—Bellevilles. A cofferdam is 
being fitted on the lower deck. The new armament will, it 
is now stated, consist of four 10°8in. guns—latest model—in 
battery behind stout shields of hardened steel, two 9°6 guns— 
latest models—in barbettes, behind shields on the upper deck 
above the battery, and four 4in., two forward and two aft. 
The ten 4in. substituted for six 5-5in. some time ago will 
remain. The result is:— 


Original armament. Suggested. New armament, 
Four 12-6in. (old coast 
gun) .. .. .. .. Eight 10-Sin. (old 


mode +. « «+ Four 10-8in. (m. 1898). 
Four 10-8in. (mod. 18:0) Ten 4in. (m. 1892) .. Two 9-4in. (m. 1898). 
Six S-Sisl, Gnom. TOSS)... 4s. ac* os ‘pe de Fourteen 4in. (m. 1892). 
The penetrations of the new heavy guns are far better than 
of the old, but the shells are, of course, smaller. There is a 
big difference in the rate of fire. 





THE French armoured gunboats Cocyte and Phlégéton are 
to be sent to Saigon to join the Styx. Some doubts are ex- 
pressed in France as to whether, on account of their unsea- 
worthiness, they will not “ cross the Styx,” instead of joining 
the vessel of that name. Craft of this sort are not built for 
sea voyages. However, the Styx got out all right. 


ConsEQUENT upon a change of admirals, both of the prin- 





cipal French fleets have been re-organised somewhat. The 
tactical composition is now :—Mediterranean : First division, 
St. Louis, Charlemagne, Gaulois; Second division, C. Martel, 
Jauréguiberry, Bouvet; First cruiser division, Pothuau, 
Latouche Treville, Chanzy ; Second cruiser division, Cassard, 
Du Chayla ; Third cruiser division, Linois, Galilée, Dunois ; 
Torpedo flotilla, destroyers, Espagnole and Hallebarde ; 
Torpedo boats, first class, three. Channel: First division, 
Massena (flag), Carnot, Baudin ; Second division, Formidable, 
Duperré; Third division, Bouvines, Valmy, Tréhouart, 
Jémappes ; First cruiser division, Bruix, Dupuy de Lime, 
D’Assas; Second cruiser division, Infernale, Fleurus, La Hire; 
Torpedo craft, Cassini, and destroyers Durandal, Yatagan, 
and Fauconneau. 





Ir is worthy of note that in the Mediterranean fleet some- 
thing like homogeneity in the divisions is arrived at. The first 
division are sisters, the second very much alike. There are 
only nine types all told. In the Channel fleet there are 
thirteen—not bad fora fleet of sixteen vessels. There are, by 
the way, no less than four admirals in this fleet. The system 
has disadvantages, but on the whole—seeing how over-plenti- 
ful admirals are—they are better employed afloat in unneces- 
sary quantities than on half pay ashore, like so many of ours 
are. On shore they take to farming, or being company 
directors, in neither of which callings is the supply so far 
behind the demand that the country could not spare them 
afloat. It is cheaper, of course, to leave them ashore, but 
we question the goodness of the training. We have known so 
many smart commanders turn out most indifferent captains 
after the three or four years’ potato growing that the neces- 
sary half pay always means. As soon as the farming mania 
is once more overcome by professional duties they are sent 
back again—unemployed admirals on half pay. 








THE CYCLE SHOWS. 


THE cycle shows this year are disappointing. The period 
of acute depression which the cycle trade has had to contend 
with during the last two or three years, and the severe com- 
petition which exists, have had the inevitable result of thin- 
ning down the number of exhibitors. Both at the Agricultural 
Hall, where the twenty-fourth exhibition, promoted by the 
Stanley Club, and at the Crystal Palace, where the ninth 
National Show are being held, there is a marked decrease in 
the space taken up by cycle makers. The motor-car builders 
are more in evidence than hitherto, it is true, and had it not 
been for the large increase in self-moving vehicles shown, all 
the cycle exhibits might have been easily covered by the roof 
of either building. Last year the shows were rendered more 
interesting than their immediate predecessors by the intro- 
duction of the “‘ free-wheel” bicycle, which appears to have 
lived down the greater portion of the opposition with which 
it was met, and in some form or other is now to be seen on 
almost every stand. Cycle makers are wise enough to under- 
stand that if the rider has to be tempted to discard his past 
season’s mount they must introduce some novel feature, 
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gears into an internal toothed wheel fixed to one of the 
aluminium cages. The relative speeds of motor and road 
wheel are as 7 to 1 approximately. Only one regulating 
lever is fitted, and this is on the handle-bar of the cycle. In 
one position this lever reduces the compression in the 
cylinder for starting, and in the opposite position it controls 
the explosive mixture. The machine only differs from an 
ordinary bicycle as regards the back wheel, the rear forks, 
and the increased width between the cranks; its weight is 
about 1 cwt. The carburetter is of special construction, and 
gives a constant mixture of air and vapour, thus dispensing 
with the regulating devices. Its design is such that the 
spirit will not spill'if the machine is overturned, and as the 
explosions are caused by an electric spark, there is little 
danger of fire. This machine is the patent of Messrs. Perks 
and Birch, and is shown in the annexed illustration. 

Reverting to cycles proper, we may briefly allude to one 
or two of the anti-vibrating devices which have not been 
previously described in these pages. The Flexible bicycle, 
exhibited by Mr. R. L. Philpot, has specially-constructed 
front forks made of flat strips of spring steel, which extend 
down from the front and back of the square fork crown till 
they meet, when one ceases. The other continues, and at its 
end supports the front wheel spindle. The unevenness of 
the road makes the wheel rise and fall, and the two strips of 
spring steel forming each fork blade move slightly relative to 
each other. The chain struts are replaced by similar flexible 
steel strips, and though they resist the pull of the chain, 
admit of a considerable rise and fall of the rear wheel. The 
seat stays are fitted with a stiff, coiled, flat spring to accom- 
modate the movement allowed by the flexibility of the chain 
stays. 

The Birmingham Small Arms Company is introducing an 
elastic-framed bicycle in which the vibration is absorbed by 
three coiled springs secreted in the tubes of the frame. Two of 
these are in the back stays immediately underthe saddle, and 
one in the top tube of the frame. Telescopic tubes are fitted 
at these three points, and thus the springs are allowed to 
absorb the vibration from the road surface. Four knuckle 
joints give the necessary vertical play to the frame, two near 
the bracket and one at either end of the top tube. In neither 
of the above devices is the distance from the saddle to the 
pedal altered by the elasticity of the frame, but the knuckle 
joints in the frame of the B.S.A. machine are not desirable 
features. In rigid frames there is a tendency to discard the 
diamond form which has for so long been almost universal. 
The Referee Cycle Company is removing the top tube, which 
extends from the steering head to the seat pillar, and is sub- 
stituting two cross tubes in the shape of one elongated hori- 
zontal letter X. Though not so neat as the older form, this 
arrangement gives rigidity to the machine and strengthens the 
bottom head lug. The various stresses to which the fore part 
of the frame is subjected are in this model concentrated at the 
cross lug, where the least harm is likely to result. 

The Garrard optional free-wheel and brake device 
—of which a description appeared in THe ENGINEER of 
July last—has been modified somewhat, but the general 





' Oldham, show a “ frec-wheel-at-will” apparatus, 





features are the same. Bradbury and Company, Limited, 
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A NEW MOTOR BICYCLE 


however small, and there is ample evidence this year that 
they have had difficulty in devising the so-called “ improve- 
ments.”  Anti-vibrating appliances have been resuscitated 
this year. Such devices were prominent at the Staxley Show 
many years ago, but the introduction of the pneumatic tire 
caused the manufacturers to divert their attention to wheels, 
as it was considered that the air-inflated tire would provide 
sufficient insulation from shocks due to uneven road surfaces. 
The desire for high speeds—once the besetting evil of the 
cyclist, as it appears at present to be of motor-car drivers— 
seems to have had its day, and has given way to the desire for 
ease and luxury. Manufacturers who used to devote all 
their attention to the reduction of weight are now no longer 
fettered in this direction, and are taxing their resources to 
devise all manner of modifications to ornament and give a 
luxurious appearance to their products. If not carried too 
far the tendency is in the right direction. 

Another feature of the cycle industry of to-day is 
the motor craze. We cannot but regret this. The 
cycle is a means for exercise, and its chief function is 
removed by the addition of an engine. Moreover, the bicycle 
does not lend itself readily to the new adaptation. The 
Singer Cycle Company, Limited, have, however, made a 
departure in motor cycles, which commends itself above all 
others which have come to our notice. The engine, of the 
internal combustion type, using petroleum spirit, the car- 
buretter, speed gearing and ignition device, are all contained 
in the driving wheel of the bicycle, or in the front wheel of 
the tricycle, and the arrangement is not nearly so unsightly 
as in most motor cycles. The motor is capable of developing 
about 2 horse-power ; it is air cooled, and is provided with 
the Simms-Bosch magneto-electric ignition. The cycle wheel 
is composed of two aluminium cages, which run on ball bear- 
ings on either side of the motor, and are bolted together 
near the rim. The rim is of steel, and is fitted with a 
pneumatic tire. The crank shaft of the motor lies below the 
centre of the driving axle, and carries a spur wheel, which 


arrangement the free-wheel clutch of the ratchet type on the 
rear hub can be locked to allow of “ back pedalling” by the 
movement of a lever fixed on the top tube of the frame. 
This lever has a steel flexible cord passing down the frame to 
the back hub wheel, and is fastened to a spring fork, which 
moves a sliding cap. The cap when drawn out allows the 
back wheel to run free, and when the lever is moved the 
spring fork moves the cap over the sliding pawls, and locks 
the wheel, converting it from a free-wheel into a fixed hub 
wheel. Lea and Francis, Limited show a clutch in which 
the friction is remarkably slight. When free-wheeling the 
bearing of the clutch, which is of the pawl-and-ratchet pattern, 
being mounted on the non-rotating axle, does not come into 
action, and the only parts in contact as between the stationary 
chain wheel and the hub ratchet are four small pawls. The 
frict'on thus caused is so slight that it will not drive the 
chaia wheel, although this is mounted on a ball bearing. A 
fr.cher advantage claimed for this device is that the 
hub-bearing has not to perform the double duty of with- 
standing the pull of the chain in addition to carrying the 
weight of the rider and machiné! The whole is simple of 
adjustment. 

A self-inflating tire is shown at the Crystal Palace by the 
Self-Inflating Tire Company, Limited. Although not yet in 
a form suitable for putting on the market, the principle-of 
the tire is easily demonstrated. It differs from other 
automatic inflaters, inasmuch as it involves the use of no 
mechanical apparatus. Briefly, it consists of an ordinary 
pneumatic tire, but the inner tube does not rest on the bed 
of the rim, as is usual. On the rim is a flat steel strip 
inserted in a pocket of the outer cover, which has.a suitable 
contracting fastening by means of which the tire is held 
firmly on the rim. Lying on this strip is a flexible tubber 
| tube enclosed in a canvas pocket, while above this is a flexible 
| band upon which the tire tube proper rests. The flexible 
| tube next the steel strip acts as a pump, being open to the 

atmosphere at one end, and at the other it communicates 
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with the tire tube through a suitable valve. As the wheel 
revolves the small tube is compressed, and a column of air is 
driven into the tire tube. The pressure to which the air is 
compressed can be regulated at will. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible see the opinions of our 


correspondents. 





NAVAL ENGINEERS. 


Six,—I think you have touched the right note in your leading 
article, ‘‘ Naval i ineers.” The way the Admiralty are educat- 
ing the future engineers has and will ever defeat the object in 
view. Work in the engine-room is always practical, the whole of 
the theory is finished , ever when the machinery is once made, 
and any engineer on board has to do with things as they are, not as 
they might be. In the profession the more a man is educated 
the less he relishes dirty manual labour. The two never have been 
or ever will go together. A highly educated man, such as the 
Admiralty wish to turn out, is totally out of place in any engine- 
room ; as you truly say, he is quite useless below. The chiefs of 
any of our mail boats are not men brought up at any school 
or college ; but, as a rule, men that have worked their way up 
from the fitter’s bench. A certain amount of education is 
necessary, of course, to pass the Board of Trade, but this, in nine 
cases out of ten, is acquired as he goes on, from the time he is third 
till he finally passes for his chief's ticket. Even this knowledge 
in after work as chief is of very little use to him at sea. Ask 
any chief how mary times in his life the questions he had to answer 
at his examination served him at sea in the engine-room, and he 
will tell you very few; but the fact he has had to work up for 
them, of course, shows that he has the making of a man in him. 
Said knowledge is all, quite all, that is necessary for any sea-going 
engineer, whether he is chief of a liner or chief of the Terrible. 
The Navy man is fond of telling us that a man-of-war is a very 
different affair to a mail boat. In one we have a hull packed with 
machinery all of a special kind, which requires special knowledge ; 
in the other a slow-running engine and few auxiliaries. This I will 
not admit. If you compare any of our liners with a warship, and 
take engine for engine, you will find not such a vast difference ; but 
where the merchant ship’s machinery is always working for what 
it is worth, the warship’s is nine months out of the twelve at, 
perhaps, half power. Take a large twin-boat in the frozen meat 
trade from the Colonies. For forty or forty-five days, from one 
side of the world to tke other, year in and year out, she must 
run, and the engineers have nothing near the number of men or 
the corveniences that a warship has. Show me a ship in the 
mercantile marine that has a workshop and the men of different 
trades that a warship has, In one case it is a makeshift ; ratchet 
brace, a few clamps—as a rule made on board—a small lathe, this 
not always, that you have to do with. A warship’s workshop is 
titted with every convenience—practically an engineer’s shop—re- 
gardless of cost. The truth is, the Navy man does not know he 
is well off ; his living is secure, promotion practically certain, and 
a pension to boot, Compare this with his brother in the merchant 
service ; less pay, the chances of trade, a single-slip, loss of berth, 
and finally, what when he is too old for service / 

The class of men that would work our fleet to advantage, be 
satisfied with their position, and not expect to dance with the 
Admiral’s daughter, are men whose whole educational acquire- 
ments are not more than are required for the Board of Trade. 
Where are the hundreds of foremen and charge-men drawn from 
that fit the machinery and run the trial trips of the many foreign 
and English men-of-war that have been built here and delivered 
all over the world—not only delivered, but kept up to date with- 
out Government dockyards’ Were the chiefs of the Chilian 
and Chinese warships that fought in action college men?! Cer- 
tainly not; but good men from the mercantile marine. Do 
our private yards, when they have to deliver an_ ironclad, 
petition the Admiralty for a chief to take her out! No; 
one of their own men go, and the firm have that faith in him 
that they guarantee the machinery for a long time. I have been 
pretty well all over the world, sometimes chief of a merchant ship 
and sometimes guarantee for a warship, but I have yet to see 
one of the latter but what I would take charge of, and get out of 
her what she was worth, and my training was not a college one. 
Will the Admiralty put a chief out of the Navy on the Ophir, 
chartered to take the Duke of York out to Australia’ I imagine 
the owners would have a word to say on this. That the Admiralty 
see something in this is evident, as they are putting artificer engi- 
neers, who are the backbone of our engine-rooms, in charge of 
destroyers, and these are pretty full of that special kind of 
machinery the Navy man is so fond of quoting ; said artificer is 
not a college man, but is of the class our merchant marine are 
drawn from. I would stake my life that in the next naval war, if 
a ship had a// her engineers killed in the middle of an action, the 
action would be finished and the ship brought to line, and the 
commander would know nothing about it; the artificers would 
stop and start engines and carry on routine by themselves. We 
often hear how the stokers are quite raw, and no man can get the 
speed out of a ship until the crew are used to her; but his stokers 
are sober, and under strict discipline. Compare these with the 
class of stokers we hare to put up with in the merchant service, 
and the ship has to go, or else, on return of ship, the chief. 

It would be curious to put a cruiser side by side with one of our 
liners, and, at a word, transfer the engine-room staff from one 
ship to another, and within an hour start for New York, and see 
if the liner would keep her time. But of this I am certain, the 
cruiser would, No, depend upon it, the service wants the purely 
mechanical man, who, if needs be, will work himself with the 
tools ; this the highly-educated man never will—-his very education 
is fatal to it. He knows his education has fitted him for better 
things, but there are not any better things on board ship, and so 
he will be a grumbler to the end of the chapter. 

As to the social position. Well, on board of our mail boats—at 
least some—it is not universal ; the chief can dine in the saloon 
with passengers or use the mess-room as it pleases him, and you 
may depend on it it works out right, or else the owners would 
alter it ; and I suppose the passengers are of equal position to the 
officers met with in the ward-room of a warship—in fact, these 
very men, when returning home on a mail boat, mix and converse 
with the mercantile chief. One of my best friends is a naval 
officer, who was one of our passengers from the Pacific station. 

MERCANTILE CHIEF. 

Kingston-on-Thames, Surrey, 

November 26th. 


Sir, —It is with considerable dithidence that I undertake the respon- 
sibility of offering a reply to your correspondent ‘‘Fidley House,” 
for he claims such a wide and deep knowledge of the Navy, its ships 
and its machinery, its officers, and their ‘‘ manners and customs,” 
that it is difficult to escape from the feeling of a sense of irrepar- 
able loss to the country, that ‘‘ Fidley House” was not inducted to 
one of the recently-vacated seats at the Board of Admiralty. He 
is evidently a reformer of the root-and-branch type, and clearly 
sees his way to run our fleet without the aid of the thousand 
_— officers whose nafiies at present encumber the Navy 
ist. 

Your correspondent states that he has studied closely the 
numerous articles published about engineers in the Navy, and yet 
after all this study he is so ignorant that he even does not know 
the nature of the duties of that branch of the service, either at sea 
or inharbour. Less than two years ago THE ENGINEER published the 
fullest details on this very subject, and afterwards very generously 
issued these articles as a small pamphlet. Let ‘‘ Fidley House ” 





procure this little book, and he will then possess the answer to one 
of his questions, for the information contained therein was 
contributed by a naval engineer. 

Your correspondent is so very positive about the superior merits 
of the engine-room crew of an Atlantic liner, not only to carry out 
their own work, but also the duties that would be demanded of 
them if placed on board a battleship, that one cannot help 
regretting the impossibility of seeing the experiment tried. So 
far as steaming the vessel from Liverpool to New York is 
concerned, possibly there would be nothing to choose between 
the Navy and mercantile men; but this is not the purpose for 
which the Navy ships are built. 

What can be simpler than the routine of a “ liner ”—light up all 
the boilers, to have steam ready at the required time, and then, 
when once clear of the harbour, every machine in the ship is set 
going at the speed that will be required of it until the vessel is 
made fast toa wharf at her destination? But these conditions, 
which are common to all mercantile steamships, are seldom met 
with in the Navy. Take a squadron that has orders to leave a 
harbour next morning. The time of getting under way and the 
speed required have been previously indicated; the number of 
boilers necessary to light up for this speed has to be decided upon. 
One condition the mercantile engineer finds himself called upon 
to determine which never troubled him in his liner, and this 
matter, rightly or wrongly determined, has considerable effect 
upon fuel economy, and every ship must be ready in all respects 
to take up her allotted place in the line at the moment the flag- 
ship is moving out of harbour. The liner crew would find this 
somewhat different to leaving Liverpool or Southampton in the 
quiet methodical manner they are accustomed to. Probably the 
squadron is not an hour outside the harbour when the Admiral 
signals to ‘exercise general quarters.” This touches every one in 
the ship, and those who have been up all night getting up steam, 
&c., have to attend their station for an hour or two. It would be 
vain for the mercantile man to plead that he was tired or 
sleepy, and if he did not get his rest he could not do his work at the 
next watch on. ‘To his station he must go, and perform such duty 
as is allotted to him ; no comfortable bunk here for him to get the 
sleep he did not get last night. I think he already wishes himself 
back on board the Campania, and as twelve o’clock approaches he 
begins to think him of his dinner before he goes on for the after- 
noon watch ; but every one in the ship has been employed at 
general quarters during the forenoon, and dinner is only half 
cooked or not cooked at all, and our mercantile friend finds himself 
in front of his boiler or on the engine-room platform feeling ve 
empty in the lower regions, and if I know the man rightly, wor 
under these conditions he will not do, so the steam pressure drops, 
the revolutions necessary for keeping station cannot be obtained. 
Meanwhile the flagship is furiously signalling to know why the 
ship is out of station ; the captain sends for the chief engineer ; he, 
as his practice has been, takes his time before appearing. All this 
time matters are getting worse, and eventually the ship has to fall 
out of line, and wait until the firemen of the Atlantic liner feei well 
enough to get up steam again. This, and very much more like this, 
is what would probably happen if the transposition of engine-room 
crews suggested by ‘‘Fidley House” took place. Much more 
could be written showing that although seemingly alike, the duties 
of and the manner of life peculiar to battleships and liners are very 
widely different, and the men accustomed for years to one kind of 
life do not readily settle down to the other. 

With regard to the causes of the breakdowns of machinery in 
the Navy which “ Fidley House” says he hears so much of, it 
would have seemed wiser in him to have suspended his awful 
judgment and comprehensive sentence of incompetency which he 
pronounces on the whole body of naval engineers, until the Com- 
mittee now inquiring into this very matter have made their report. 
It is more than probable that their verdict will not agree with that 
of ‘‘Fidley House ;” in fact, it is not unlikely they may suggest 
that there are not enough naval engineers, whereas “ Fidley 
House” thinks there are already one thousand too many. 

Your correspondent goes on to speak of ‘‘ Rear-Admiral Mel- 
ville’s scheme.” Really, for one who professes to have studied the 
subject of naval engineering so widely, there is a sad lack of know- 
ledge displayed. He presumably refers to the report of a mixed 
committee of line and engineer officers presided over by Mr. 
Roosevelt, at that time Assistant Secretary to United States Navy 
Board, and which was presented to Congress in 1897; he thinks 
Admiral Melville rates the work of naval engineers too highly, and 
proceeds to the statement that the work of the engine-room is not 
intellectual. This may be true of the mercantile marine ; but so 
far as the Navy is concerned, if there is no need for intellectual 
men to officer the steam department, then they are not required 
for any other department of that great service. 

November orth, A NAVAL ENCUMBRANCE, 


Sin, —Having just read your able article on ‘* Naval Engineers,” 
I cannot refrain from expressing my opinion that there is a great 
deal of truth in what you say, more especially that part alluding 
to the pleasant nature of one’s duties, and the social aspect gener- 
ally. As to the working of the ‘‘department,” and how it should 
be officered, I will not enter any further than to say I do not 
agree with you, for if you only require one superintendent—no 
understudy—-for the steam department, the same thing would 
hold good for the executive branch, and no one else but a captain 
required except, say, the ship’s company and warrant officers. 

In a private firm no one would be required except the manager 
over the working men, thus giving our directors of big shipping 
firms very little credit for business capacity, seeing that they 
employ so many men of various grades between the workman and 
the manager. I certainly do not approve of the idea of making the 
naval engineer an executive officer in such as way that the duties 
could be interchangeable. 

But I am strongly in favour of the chief engineer of a ship 
having more control over his men ; in fact, being executive in his 
own department, 

It is an undoubted fact that executive life is far more pleasant 
than engineering life, and should the two lines be joined, no doubt 
many engineers would work their interest to get on deck, whilst, 
on the other hand, others from deck would be sent below as an 
engineer. 

Naval engineers have only what is termed relative rank, and I 
can assure you, Sir, that with many years’ experience the term is 
a perfect farce. One has only to look at the cabin accommodation 
given to the head of the steam department in our battleships and 
cruisers when those ships are built to show what relative rank 
means. He generally has a stuffy little place down below, whilst 
others, perhaps of far less service, get a bright and airy room of 
almost palatial proportions. When a ship is in commission a better 
cabin sometimes falls vacant, and the captain kindly allows the 
engineer to use it. There are many instances of such, but that is 
quite a private arrangement. There are many little troubles in 
every walk of life, but I feel sure the Admiralty would have had, 
and would now have, far greater assistance from their senior 
engineer officers to smooth over many little difficulties that may 
take place if it were not for the fact of themselves being the 
recipient of so many little ‘‘ pin pricks” from head-quarters. The 
late revision of pay is another glaring instance, officers being 
actually called upon to ‘refund considerable sums” to the 
Admiralty, as well as having their income reduced. This, Sir, isa 
reward for long and meritorious service, as it is called. I should 
call ita premium on “‘sloping.” I am sure you will agree that 
there is no one on board a ship who requires a breath of fresh air 
so much as the engineer; yet when -a ship is built, even to the 
very latest all over the country, you will find in the choice he has 
the smaller one ; if there are any obstructions then he is given 
that one. If there is a stuffy one, he probably will get it on the 
excuse it is near the engine-room, as if the whole ship was not the 
engine-room, more or less. 

Personally I have had very comfortable ships, but that has beon 





due to the kind consideration of my captains, and the good fellow- 
ship of my messmates. 

Yo sum up, I think most of these agitations which seem to 
periodically spring tp are due to a want of consideration in com- 
paratively small things. Let the engineer have executive control 
in his own department, and let the Government take the lead in 
showing that his services are as necessary as those of other officers. 
He at present has ‘relative. rank ;” let it be shown that he 
receives relative treatment in all things—he asks no more—and I 
think all the little points of friction, where any may exist, would 
soon cease. Dum Spiro Sprere, 

November 24th. 


Str,—One reason why engines in the Navy break down is the 
neglect with which they are treated when — are sent out as 
reliefs, A crew is put on board abroad to come Lome after a three 
years’ service. They take no interest in the ship, which only, so 
to speak, is hired to bring them home, as a man might take a cab 
from a railway station. 

Everyone in the inside ring knows that general slackness all 
round is the plague of our engine-rooms, When discontent reigns 
rampant, good work will not be done, and a chief can be almost 
driven to suicide by a crew of slackers. R.N. 

Portsmouth, November 26th. 





WATER SUPPLY, 


Sir, —It cannot be disputed that for many reasons prevention of 
waste is a matter of rapidly increasing importance in this country, 
but it must not be a that water engineers have the solution 
entirely in their own hands. In several casesin my own experience, 
where the waterworks have been in the hands of the public authori- 
ties, it has been thought better to increase the supply than to 
create friction with the consumers .by appearing to curtail their 
use of water. Consulting engineers, however, for obvious reasons 
seldom go out of their way to make a strong’ recommendation 
for the reduction of waste ; and resident engineers are apt to be 
more anxious to have their names identified with the creation of 
new works than with the more humble ré/e of preventing or post- 
poning the necessity for them. In my opinion their plain duty 
always is first to educate their authorities to the importance of the 
question, and then to endeavour to bring the consumers toa proper 
sense of their responsibilities. The latter, at least, is a most 
difficult and trying operation where people have been allowed to 
acquire the habit of wasting inordinately large quantities of water, 
and of allowing fittings to remain out of order in the belief that 
thereby the drains are kept sweet. They can seldom be convinced 
of the fallacy of this belief, and the only remedy is to carry out 
frequent and systematic inspections and to follow them up rigidly, 
so as to ensure as far as possible that no _preventible 
waste be allowed to take place. All fittings should be of the 
best quality and of a suitable type, and there should be no 
hesitation in condemning those found to be unsatisfactory. The 
engineer should be supported by his authority in a whole-hearted 
manner, and should be empowered to take legal proceedings in all 
flagrant cases, at least against both careless and intentionally 
wrong-doing householders. All such water-wasting appliances as, 
inter alia, the so-called automatic ‘‘slop-water” closets, should be 
interdicted, as where these exist the householder has practically 
no choice but to run large quantities of water to waste if he would 
keep disease from his door. I have myself found in a working- 
class locality, where the houses were fitted with these closets, as 
much as 150 gallons per head consumed during the twenty-four 
hours of a hot summer day. In cases where sanitary authorities 
and water companies do not see eye-to-eye on this point, the latter 
might well follow the example of the Norwich Company, who, a 
few years ago, refused to supply water to houses fitted with these 
abominations, and who were practically supported by Parliament 
in their action. 

The most effective method of detecting waste is a question 
admitting, I think, of little discussion. No doubt substantial 
results can be obtained by means of night tests with the stetho- 
scope, and day tests with the ordinary hammer are by no means 
to be despised. Indeed, the latter is the only system used in a 
large manufacturing town in the Midlands, where a domestic 
supply of, I think, seventeen gallons per head per day is found to 
be most ample. Inspections cannot, however, be carried out in a 
thoroughly systematic manner, and perfectly satisfactory results 
obtained, without the aid of a waste meter—preferably, I think, 
of the Deacon type. This system is too well known to require 
description in a technical paper, but it has one important recom- 
mendation which is sometimes not made sufficiently prominent. 
That is, that by no other means can an engineer exercise a proper 
supervision over his waste-detecting department. The diagrams 
are indisputable records, and can readily be translated in the 
office to books showing where and to what extent wastes were 
actually taking place during the tests. The day inspectors are 
handed these lists, and their duty is to stop each one of them or 
give a satisfactory reason why they cannot do so, and the next 
test shows at once to what extent they have been successful. 
Under any other system the inspectors are turned loose on an 
unsympathetic world, with instructions to work certain districts 
and ‘‘stop all waste.” Sometimes under the stethoscope system 
they have rather more definite instructions, but they know that 
there is practically no check on their work, and on this account, 
and from the aimless monotony of them, they lose interest in their 
duties, and the best of them are apt to deteriorate into little better 
than loafers. In a properly conducted meter system, on the other 
hand, the inspector feels that the engineer has him in hand, and 
that the shape of the next test diagram depends greatly on him- 
self. He therefore takes an intelligent interest in his work, and is 
a better workman and a better man in consequence, 

It is impossible to say definitely what is a sufficient quantity of 
water to provide for all legitimate domestic purposes, as so much 
depends on the class of property and the habits ofthe people. A 
better class residential town, fitted with baths and water-closets, 
might well require thirty or even more gallons per head per day, but 
an ordinary manufacturing town should not, I think, consume 
more than one-half of that quantity, the figures in both cases, of 
course, including an allowance for what might be called unavoid- 
able waste. 

Our present system of basing domestic water charges on the 
rateable values of the houses may seem a rather absurd one, but it 
is little more so than that of charging poor and district rates in 
precisely the same manner. A £200 house may not use twenty 
times more water than one rated at £10, but neither does it derive 
so much more direct benefit from the sewers, streets, and schools, 
which, like water, are considered among the public necessities of a 
town, the general principles underlying the whole system being 
that a man may reasonably be asked to pay according to his sup- 
posed means for the general health and well being of the com- 
munity to which he belongs. 

Universal metering of domestic supplies at a uniform rate per 
1000 gallons would, I think, be found to relieve the rich at the 
expense of the poor, which would surely be a retrograde step, 
for which, if the distribution of the supply be properly managed, 
there is, at present at least, no justification. 

Allow me to apply the principle to the district in which I live. 
The water company here supplies some 55,000 houses, with an 
average of 53 persons per house ; 70 per cent. of these houses are 
rated at £10 and under, and are charged for at rates ranging from 
13s. 6d. to 6s, 6d. per’ year, which includes for one water-closet. 
The average price obtained for water pumped is at present 5}d. 
per 1000 gallons. Probably a — of almost 25 per cent. of the 
water pumped would be effected by universal metering, and, as 
the company’s dividends could not be allowed to suffer by the 
change, the price would have to be correspondingly increased. A 
similar allowance would also have to be made for unavoidable 
waste from mains and services outside of the meters, and for 
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defective registration of the meters themselves. These would 
increase the price to be charged from 54d. to about 94d., and de- 
ducting 4d. saved in fuel owing to the decreased oF of water 
to be pumped, the ultimate price for water delive into the 
houses would have to be at least 9d. per 1000 gallons. Taking 
eight gallons per head per day as a reasonable allowance for a 
cottage house with a water-closet, each of these houses would require 
44 ga lons per day, which, at 9d. per 1000 gallons, would amount 
to 12s, per year. To this, however, would have to be added a sum 
to cover the interest on the first cost of the meter, and for repairs 
and renewals. This could not be taken at less than 10s. per year, 
and the yearly water bill would therefore amount to 22s. per year 
for houses at present charged 13s, 6d. to 6s, 6d.—surely not a 
strong argument in favour of universal metering. 

The meter rent itself seems to kill the proposal, but I do not see 
that any less expensive method of measuring the water could be 
found, Some such cistern as the ‘‘Simplex” might possibly be 
adopted for use as a measuring apparatus, but the annual cost 
could not be appreciably less than for an ordinary meter. More- 
over, in the district I take as an example there is not now a single 
house cistern, except for bath and w.c. supplies, and I feel sure 
that the sanitary authorities would strenuously object to their 
adoption, and rightly so, as the supply has been for many years 
maintained in the fullest manner, and is generally admitted to be 
perfectly ae. 

Another insuperable difficulty would be in obtaining payment 
of the water bills. At present the owner of houses rated under 
£10 is responsible for water rates, and he, of course, recoups him- 
self by an addition to the rent. He could not, however, be 
expected to make himself responsible for a tenant’s carelessness, 
which might easily run up a water bill to an amount greater than 
the rent of the house. To obtain prem directly from the 
tenant would be quite impracticable, as people of that class 
seldom stay long in one house, and leave at a week’s notice. In 
any case they cannot be made now to pay a greater sum at one 
time than a week’s rent, and the receipt of a quarterly water bill, 
perbaps larger than usual, would simply mean that the tenant 
would escape the collector by removing to another house. Those 
of them having the intention to pay would be apt to stint their 
supply to a dangerous extent, and those having no such intention 
would probably, by their wastefulness, run up bills to such an 
extent that they could not pay them even if they would. 

November 22nd. R. C, FRAIN. 


Sir,—Many readers of THE ENGINEER will thank Mr. Ingham 
for the information freely given in his letter of November 9th, 
and be pleased to know that he has become a Progressive and 
abandoned the dear old Conservatism. The four towns mentioned 
as supplying water by meter are far too small for comparison with 
other well-ordered towns having a population of, say, 50,000. 
These are the only instances, I believe, in the United Kingdom, 
and it is not stated whether they pay expenses, or are similar to 
many corporation works, who borrow from other rates to cover the 
loss sustained through supplying water by meter. Abingdon has 
a population of 7000, and uses 700 meters, the consumption being 
54 gallons per head per day. Malvern has a population of 
9000, and uses 880 meters, the consumption being 20 gallons per 
head per day. Matlock Bath supplies 28 gallons per head per 
day, and charges 2s. per 1000. I shall watch with great 
interest for the publication of the experience of the engineers 
of the towns here enumerated. My experience goes to 
prove that if they charged 3s. per 1000 gallons, and 
paid the engineer and employé fairly, there would not be 
an enormous profit gained as claimed by the meter advo- 
cates. The Odessa Water Company is an instructive example 
of vending water by meter, there was no dividend paid for twenty 
years, and in the end the whole concern went over to the Odessa 
Corporation. Water by measure in American cities is a good 
remedy for the enormous waste allowed to go unchecked by any 
properly organised method of inspection. If any town in England 
used 250 gallons per head per day, as at Pittsburgh, U.S.A., and 
it could not be prevented, of course it would be correct to adopt a 
meter supply. with a minimum charge sufficient to cover the cost 
of the installation, and a percentage to provide for the rent of the 
meter, if ‘‘ the meter forms a part of the works of supply, just as 
much as an engine or a pipe line!” But who shall own the meter 
is a question that cannot be settled so easily or satisfactorily off- 
hand, Of course, the consumer cannot be allowed to own the 
meter, for the reason that he could not be compelled to keep it in 
repair, and it would be to his interest to let it go out of repair, 
especially where inferential meters are used, as suggested by Mr. 
Ingham. Under registration is the rule with old meters, and if the 
consumer sent the meter for repairs he must have another to replace 
it whilst the old one is away, and he would receive most of his supply 
gratis. Such a system could not ibly work, On the other hand, 
the company owns all meters and keeps them in proper repair, to 
the mutual advantage of both parties, selecting the proper instru- 
ment most suitable to the various requirements, The inspection, 
reading, and repairs become a large item in the maintenance of 
the distribution department, and the rate per 1000 gallons must 
be raised to meet the cost of alterations and the new installation. 
No matter whether water is supplied by a corporation or a com- 
pany, it cannot be measured without expense, and should be 
vended at a profit the same as any other commodity ; therefore the 
price fixed_per 1000 gallons should cover the expense of the meter 
precisely the same as the selling price at present covers the 
expense of the “engines and pipe finers,” &e. In a town like 
Torquay, with a population of 50,000 and only 180 meters, it is 
evident that the trades are not metered. Surely list A should be 
metered, viz., dairies, mews, slaughter-houses, dye-works, inns 
with urinals, hotels, colleges, fishmongers, photographers, urinals, 
gardens, farms, and—most important of all—that modern sanitary 
fraud, the automatic flusher. Will any engineer believe that there 
are towns in England, including London, where this sanitary (!) 
fitting is fixed direct on the main and allowed to run day 
and night without being measured, and often without any 
payment? The figures quoted by Mr. Ingham do not 
allow for a profit on the undertaking, although 1s. 4d, per 
1000 gallons is charged, and, as stated before, much should 
be done in metering all trade supplies for which the Acts of 
Parliament already provide. Twenty-one million gallons per 
annum does not nearly represent the trade supply of Torquay. 
Considering the small number of meters in use, there must be 
numerous other trade purposes arranged for by the “antiquated 
system of charging on rateable value.” This is a relic of the 
obsolete practice of charging for watering roads by the mileage 
system, and flushing sewers without the use of a meter. No one 
can judge even approximately of the quantity of water that may 
be used for trade purposes, or through a hose for garden pur . 
I am of opinion that most companies charge by meter for trade and 
mixed supplies. Although there are numerous methods adopted 
for gauging the — », Such as filling the flush tank of known 
capacity by a pipe laid into the flushing tank, and taken direct 
from the main, the tally of the number of times this hole is filled 
is kept by the sewer man. Many of these tanks are fitted up with 
jin. cocks for controlling the watersupply, and set to fill the tank 
in twelve hours ; but when the inspector goes to try the arrange- 
ment, he finds the sewer man has set them to fill every hour. 
Again, there is the pea ferrule and discs, with different sized 
apertures used instead of meters as provided for by Act of Parlia- 
ment for trade purposes. ar 

The question -first raised in THE ENGINEER of July 27th was, 
‘The comparison between the cost of water wasted and the cost 
of detection or prevention of waste.” Some figures are given 
which have not been disputed. Mr. Ingham has not giventhe cost 
of detection of waste for the whole of Torquay, which is most 
essential to fringes cd understand the figures quoted, viz., £270 
cost * detection of waste on a further supply of 300,000 gallons 
per day, 





Your readers will be glad to know that this and kindred sub- 
jects are to be disc by the British Association of Waterworks 
Engineers at their winter meeting in London. This will be a large 
assembly of experts, and all water engineers will find it to their 
advantage to assist in the discussion of a particularly valuable and 
interesting programme, 


November 20th. ’ DISTRIBUTION. 





VENTILATION AND HEATING. 


S1r,—Your correspondent, Mr. R. Gordon Mackay, is not very 
consistent. He is pleased to be facetious about the date of my 
previous letter, and after his attempt at facetiousness, and his 
remarks anent another correspondent’s abuse of the architect ‘‘ for 
paying less attention to ventilation than ornament,” it is some- 
what amusing to find him expressing precisely the same opinion as 
your correspondent respecting the architect’s incompetence to 
deal with the question of ‘‘ warming and ventilation.” This, he 
remarks, is a branch of engineering quite outside the architect’s 
province, and then he goes on seriously to advise that much-abused 
personage to take the advice of an expert on this subject before 
getting out his plans. 

The importance of fresh air in the prevention of disease and in 
reducing the death-rate, not only among human beings but 
amongst the lower animals in this and other countries, has been so 
abundantly demonstrated during recent years, that it seems to me 
no apology on my part was needed for referring to an article which 
appeared some time back in your columns, This article made most 
valuable practical suggestions, which could not be too widely read, 
and my object was to point out that such a simple system as you 
suggested in your article had been fully adopted in my own 
dwelling-house, and that it enabled humble individuals like myself 
to obtain an abundant supply of warm, pleasant, fresh air without 
having to incur the expense—which in most cases would be quite 
prohibitive—of adopting fans or other mechanical appliances. 

As a matter of fact, however, the letter which you did me the 
honour to print in your issue of November 3rd, and which has so 
perturbed Mr. Mackay, was written in February last directly after 
your article appeared, but, owing to an inadvertency on the part 
of a clerk, it was not posted until a few weeks ago. 

As showing the results practically obtainable by this simple and 
inexpensive system of heating and ventilating without mechanical 
appliances, I append copy of an analysis of air taken by a leading 
firm of analysts in Manchester—Messrs, Crace, Calvert, and Thomp- 
son, Royal Institution Laboratory—from a doctor’s house in the 
neighbourhood of Manchester :— 








Carbon dioxide (carbonic acid gas) .. .. .. .. 0-08 
OMYBOR, 26. ccs ce oe oe oe oe oe te 20-80 
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The analysts remark that ‘‘ the above analysis shows the air to 
be pure and free from any contamination with carbonic oxide or 
other products of combustion,” and it will be observed that the 
amount of carbon dioxide does not exceed 8 parts oa! 10,000, 
which we have the authority of your correspondent, Mr. Mackay, 
himself for stating that ‘experts consider excellent ventilation.” 
The analysts, however, further remark that the air entering the 
apparatus ‘‘ was drawn from the cellar itself, and it is probable 
that the amount of carbon dioxide might be reduced to about 
pirat ng: cent., i.e, 5 parts per 10,000, by drawing it from the 
outside.” 

Now, notwithstanding Mr. Mackay’s remarks on the strangeness 
of my advocating such a system of supplying air for dwelling places 
and public buildings ‘‘in these days of so-called enlightenment,” 
I submit that the results obtained, as shown by the above analysis, 
are such as to justify its adoption by any householder or even 
corporate bodies who desire to have efficient and healthy heating 
nad wtailleddian at a moderate cost. When the analysts further 
add that this system would be well adapted for operating-rooms in 
hospitals, because ‘‘ any pathogenic organisms contained in the air 
would be destroyed by passing through the hot tubes, and we 
expect to find that the air in an operating-room so heated would 
be free from germs or pathogenic organisms of any kind, and 
would thus materially reduce the risk of septic poisoning during 
operations,” it will be seen that we have here a simple and 
inexpensive means of obtaining pure air in our dwelling-houses and 
other buildings, with which, at any rate, so far as first cost is con- 
cerned, mechanical ventilation cannot be compared, 

It may be, as your correspondent states, a matter of ‘‘ common 
knowledge ” that an air propeller or fan is the most efficient means 
of supplying air to public buildings, &c., but it is also common 
knowledge thatit is by far the most efficient means of creating 
intolerable draughts, and it is far and away the most expensive. 
Ventilation by mechanically-propelled air may possibly be the best 
system to adopt for wealthy Corporations who have an unlimited 
supply of public money to spend, but Mr. Mackay can, perhaps, 
tell us in how many instances thousands of pounds have been spent 
in ae system of mechanical ventilation which has beenan utter 
failure. This does not, of course, by any means imply that the 
system is wrong. It may be the best, and merely require perfect- 
ing or carefully carrying out ; but air propellers and fans require 
power to drive them, and either a steam engine, a gas engine, or 
an electric motor must be provided. Hence there is not only the 
enormcus first cost to be considered, but the continuous cost of 
the motive power afterwards, and the skilled attendance ; and [ 
would ask how many dwelling-houses, churches, chapels, &c., are 
there where not only the first cost would be absolutely prohibitive, 
but where no facilities exist for the provision of power. I submit, 
therefore, that if simple arrangements, somewhat as suggested in 
your article, of supplying warm air to the upper part of a room 
and withdrawing the vitiated air at the floor level either at the 
skirting or through the floor, and carrying it away up above the 
ridge of the building, can be successfully adopted—and I trust I 
have shown that it has been done—this would provide a sufficiently 
healthy means of heating and ventilating our dwellings and places 
of resort which would be well within the means of any small con- 
gregation or any householder to adopt. 

Moston, Newton Heath, Manchester, 

November 26th. 


WILLIAM INGHAM, 





Sir,—With reference to the letters on this subject that have 
lately appeared in your journal, your readers may have concluded, 
and correctly, that successful ventilation may be had by more than 
one kind of appliance, and that the best appliance is that which is 
best suited to the building and the skill and resources of the user. 
The word ventilation is derived from two Latin words which mean 
wind or air and motion ; and all men in the business find out 
sooner or later that it is the movement of the air in the room or 
building that is the chief thing to study, whilst the means to pro- 
duce and sustain the movement have to be chosen and arranged to 
suit the user, 

Speaking broadly, all ventilation divides itself into two classes— 
warming combined with ventilation in winter, and ventilation for 
cooling in summer. The first class must have an apparatus for 
warming the fresh air supplied for ventilating the place, but the 
second does not so positively require a plant for cooling the fresh 
air, as sufficient cooling effect can usually be had by quickening 
the speed of the air currents, which can only be done by mechani- 
cal or artificial ventilation, of course. In both classes the position 
of the air outlet affects the result far away more than that of 
the inlet. For warming in an ordinary room the outlet must 
be near the floor, whilst for cooling, in all buildings, it must be 
above the Ly heads, but by no means therefore in the ceiling. 
It should not be more than 5ft. above them, for it is the air among 
the people that must be renewed and removed, and the air out of 
reach does not matter. The reason for this altered position for 
summer or winter work is the temperature of the outside walls of 





the building. In summer these are warm, in fact, often hot, and 
they warm, by contact, the already warm air in the room, causing 
it to ascend ; if it cannot escape by some outlet aloft it will travel 

ft the ceiling until it finds some wall notas hot as the others, by 
which it is cooled enough to descend, and a continuous circulation 
of all the air in the room is thus set up and kept going. In winter 
— opposite a — found ; the cold outer walls sre 
chill the air warm y the heating apparatus and the le, 
there isa down-current at the “ab or windows, mal Or cae 
quence the outlet must be at the skirting so that it draws off the 
chilled air. If Mr, Stephens tests a room in winter with the upper 
and lower outlets he will find that the upper outlet requires sin 
30 per cent. upwards more fuel to keep the place warm, ana that 
the distribution of the fresh air is not equal to that by the low 
outlet. In crowded buildi such as theatres and public halls, 
floor outlets are seldom advisable, as the air cannot easily get to 
them, and a horizontal current over the people’s heads from inlet 
to outlet will be found to give the best results. 

In conclusion, may I say a word in defence of the architects ! 
Though there is a great deal of difference between the materials 
used and the purpose and duty of the finished work, yet architects 
and engineers are equally constructors, and anyone who has had 
the good fortune to meet both will readily grant that the best 
architects are equal to the best engineers in talent, skill, character, 
and attainments. Os, WHEELER, A.M.I, Mech, E. 

November 29th. 





THE EFFICIENCY OF FANS, 

Sirn,—A very few words will, I think, serve to answer Mr. 
Granger’s letter of November 5th. 

I have not written a word or advanced an argument to prove that 
the évasée chimney was not efficient. Far from it. I know that it is 
of great utility, and I have known it for many years, whereas Mr. 
Granger seems to think he has made a new discovery. I did, and 
do, insist that his theory of the action of the chimney is wrong, 
and he no longer asserts that there is a vacuum due to reduction 
of pressure at the throat of the chimney. That,‘ad I have said, is 
the place where the density of the air and its elastic pressure is 
greatest, not least. 

" The diverging jet of water is more efficient than the parallel 
jet, for reasons which Mr. Granger will find fully set forth in 
treatises on hydraulics, and need not be discussed here. 

_The — loss of pressure at the throat of a fan discharge 
pipe is due to an inductive action which has been explained a 
thousand times, and has nothing whatever to do with the density 
or elastic pressure of the moving column of fluid. 

I have not put forward the explanation of the action of the 
évasée chimney as my own. Itis the usual normal explanation, 
and Mr, Granger has, so far, advanced nothing whatever to prove 
that it is erroneous, or to substitute a better explanation for it. 

Westminster, November 26th. Pp. W 





ENGLISH UV. AMERICAN TOOLS. 

Sir,—In reference to the respective merits of English versus 
American tools, may I draw your attention to a matter, small in 
detail, but yet, in my opinion, showing the difficulty of procuring 
what one requires from English manufacturers. 

In our works we have working side by side English and American 
tools. Not always is the advantage in favour of the Americans ; 
but in one little point, viz., the handles, we find that the American 
pattern is far preferable to the English. They wear longer, aro 
far more easy to manipulate, and cannot get lost, and our men far 
prefer them to use. 

Some short time ago we were having a machine specially built 
by a well-known English maker, and we requested him to fit the 








American pattern handles to the machine. This he point blank 
refused to do, as he informed us that he considered his own were 
far preferable. 

This may or may not be the case, but —_ in a little matter of 
this kind it would be policy for him to have considered the 
requirements of his customer, and he might have done this cer- 
tainly without loss to himself, as from the accompanying sketches 
you will, I think, see that the English handle is certainly as costly, 
if not more so, than the American. 

This is no doubt a small matter, but it illustrates the difficulties 
which we have on more than one occasion had to contend with 
with English makers of machine tools, 

Francis H. Critra.t, 
Manor Works, Braintree, Managing Director, Crittall 
November 22nd. Manufacturing Company. 





GAS AND O1L ENGINES AT THE PARIS EXHIBITION. 


Sirn,—The author of the article No. III, in your issue of 
November 16th complains that the English exhibitors gave no 
details of the latest tests to people desirous of inspecting the 
engine. 

ermit us to say that we gave away many thousands of the 
enclosed eight-page reprints of the official report of the latest im- 
portant public trials of oil engines, also a similar number of 
twenty-four-page catalogues in Bglish, French, and Spanish, fully 
explaining our engine. Only a glutton for detail would expect 
more. We were, of course, particularly anxious to circulate this 
report, because our engine holds the first place in the trials, and 
to the best of our knowledge establishes a record for general 
efficiency in this and all other countries, In justice to English 
manufacturers we hope you will make this public. 
(For BLACKSTONE AND Co., LIMITED), 
Epw. C. BLACKSTONE, 
: Managing Director. 
Rutland Works, Stamford, November 27th. 


THE NOVIK. 


Sir,—We notice that in the article on the new Russian cruiser 
in your issue of November 16th P or express uncertainty as to the 
type of boiler with which the Novik is fitted, and surmise that 
pC are probably Bellevilles. This is not so ; the boilers are of 
our Daring type, and are similar to the boilers fitted in our most 
modern destroyers. Joun I. THORNYCROFT AND Co, 

Church Wharf, Chiswick, London, W., 

November 23rd. 








Tue Smithfield Club Show will be held at the Agricul- 
tural Hall, Islington, from December 10th to l4th inclusive, 
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DEVIZES LOCK, KENNET AND AVON CANAL! 








WATERWAY. 


A REMARKABLE OLD 

CERTAINLY one of the most remarkable of our great arti- 
ficial waterways was the once famous Kennet and Avon Canal, 
and upon this the flight of fifteen locks near Devizes was, in 
its day, considered a masterpiece of skilful engineering. We 
lately had an opportunity of inspecting this work, which is 
still in use and maintained in excellent order by the Great 
Western Railway Company, the present owners of the canal. 


= Starting from Northgate-street Bridge, at the upper end of | 


Devizes, there first begins a series of six reaches or lengths of 
canal, of from 150 to 200 yards long by about 60ft. wide, 
evidently intended to serve as reservoirs for the flight of locks 
below. A portion of one of these upper pounds is set apart 
as a public bathing-place, but the clearness of the water, 
owing to the small traffic, perfectly justifies the rather 
unusual choice. Close to Devizes Gaol the road from Trow- 
bridge crosses the canal on the skew. The western face of 
the arch bears a tablet to the memory of John Blackwell, 
1840, who during thirty-four years superintended the works 
of the canal as engineer with fidelity, vigilance, and ability. 
Both this bridge and Northgate-street are fine works executed 
in Bath stone, and of a type considerably superior to the 
ordinary canal bridge of brick. The tow-path has a separate 
arch, or tunnel, rather low and narrow. At the seventh 
lock from Devizes, beginning with one at Northgate-street, 
the brow of the hill is reached. The view here over the 
beautiful woodland country towards Bath is alone worth a 
visit ; below stretches, in orderly procession, the long flight 
of locks, the wooden gate-levers standing out on each side 
like the oars of an immensely long boat. A notice on the 
left recalls one of the weak points of the canal system, 
namely, that the navigation had to be stopped for about & 
week early in June for cleaning out. That period of the year 
always used to be chosen for this purpose, notice being given 
in the papers. 

At this seventh lock a foot-bridge leads across to some 
small workshops, one or two boats lying in the pound await- 
ing repairs. The pound is the first of fifteen, all alike in size, 
projecting on the north side from the line of locks. Each 
lock, in fact, has one. The pounds, which, of course, are 
intended to provide an ampie supply of lockage water and at 
the same time economise it, the first lockful going down 
the hill, accompanying a boat all the way; are about 60 yards 


wide and 75 or 80 in length, transversely to the canal route. | 


Going up the hill one lockful is wanted out of each pound; 
but they are large enough to supply this many times over. 
Practically the traffic must be equal in each direction, as 
whichever way the bulk of the cargoes travel the boats must 
come back, full or empty. Such pounds are generally used 
on the half-lock system, and effect a considerable economy. 

The bottom pond of the flight, making sixteen, is triangular. 
In it are the remains of a curious old disused dredger. The 
lock gate leading out of this pond westwards has been re- 
newed in boiler plate, but all the other gates are of wood, as 
usual. A great deal of work has been done at these locks of 
late years, replacing defective bricks with hard blue ones, re- 
pairing woodwork, &c., and the Great Western Company 
certainly cannot be accused of having let the navigation go 
to decay. Below the “boiler plate’ lock Marsh-lane Bridge 
crosses the canal against i#oxhanger’s House, after which are 
six more widenings, similar to those at the top of the flight. 
At the bottom lock the tow-path crosses over to the north side 
by a bridge near Lower Foxhanger’s Farm, but a disused 
passage for it shows that it originally continued,on the south 
side. The railway bridge a little further on seems to have 
necessitated the alteration. Beyond here, to the end of the 
line, there are only three detached locks and two flights, one 
of five at Seend, and another of seven where the canal locks 
down into the Avon at Bath, at the back of the Great Western 
station. 

There are thus no fewer than twenty-nine locks within 
about 2} miles of Devizes, fifteen of these following each 
other as closely as they can be got in, the total fall being 
235ft. 5in. All are of the same size, viz., 74ft. Gin. long, 
14ft. 3in. wide, with 6ft. 3in. of water on the sills. Though 
the two first dimensions are common enough, the depth on 
sill is greater than usual, although often exceeded. These 
ocks took some years to make, the rest of the canal having 
been in use a considerable time before they were finished. 
Meanwhile there was a railway up the hill, doubtless a single 








line of cast iron tramroad, occupying the site of the present 
towing path. Possibly it was a self-acting incline, but we 
have not been able to obtain any particulars of it. Anyhow, 
it was done away with when, on December 28th, 1810, the 
line of navigation was opened throughout and it became 
possible to send barges through from London to Bristol. 
Except a tunnel 500 yards long, on the summit level, over 
which the shunting yard at Savernake Junction has been 
formed, there are no other works of particular importance. 
The tunnel is about 470ft. above the sea, 17ft. 4in. wide at 
the usual water level, and 13ft. 2in. high in the centre. 
Chains are fastened to the walls for the boatmen to pull on— 


| not a pleasant business, but much better than “legging ” 


through. Between Bradford-on-Avon and Bath are two very 
beautiful aqueducts, Dundas and Avoncliff, carrying the canal 
across the Avon. Probably the elder Rennie, the engineer 
who made the canal, designed these works also, but it is 
certain they are a great credit to their architect. The small 
bridges near the Sydney Gardens, at Bath, are also hand- 
some structures; in fact, the whole navigation has been 
designed on a scale and in a style much superior to the ordinary 
narrow boat canals of the Midland Counties. At the surface 
the width is stated to be 44ft., at the bottom 24ft., with 6ft. 
of water over the greater part. At Devizes the water is full 
of fish, and seems always to have been remarkably clear 
there, for in 1828 it was proposed to supply the town with 
water from the canal. Not far from the Dundas aqueduct a 
long level is partly supplied by pumps worked in the river 
Avon by the stream itself. These pumps are mentioned, as 
about to be put up, in a description of the canal published in 
1811. It seems to be ah official publication. 

Nothing is said, amongst a great deal about the expected 
traffic, of running passenger boats, but on May 27th, 1833, 
experiments were made with a light iron vessel on the reach 
running from Devizes eastwards towards Wooton Rivers. Appa- 
rently they were successful, for a year later Messrs. C. and R. 
Parker’s “elegant and fast-sailing Scotch boat” went twice a 
day from Bath to Bradford and back with passengers and lug- 
gage. Horse-power, however, not sailing, was employed. In 
1835 Lansdown and Co.’s boat, Royal William, ran every after- 
noon ftom Bath to the Avoncliff aqueduct, except on 
Mondays, when it went to Bradford. Both these vessels 
started from near the Sydney Gardens, above the locks, and 
the service was kept up, at any rate in summer, for many 

years. 

: The length of the middle, or purely artificial portion of the 
Kennet and Avon Canal, extending from Newbury to Bath, is 
57 miles. This is now called Section 2. The eastern portion, 
Newbury to the Thames at County Lock, Reading, 18} miles, 
is the river Kennet, originally canalised under an Act of 
1715. Such work was not then well understood, the lock 
sides being left unwalled, and the whole was reconstructed 
and opened, with part of Section 2 to Hungerford, in October, 
1798. This Kennet portion contains twenty-one locks, some 
of them 130ft. long, and averaging 16$ft. in width; but it was 
not finally acquired by the Canal Company till 1807. At the 
other end, Section 3 is the river Avon from Bath to Hanham 
Mills, a few miles above Bristol. This bit, of eleven miles, 
was made navigable by an Act passed in 1712, and acquired 
and improved by the canal nearly a century later. It has 
six locks, but after a long drought is of very little use for 
navigation. From this portion, in Bitton parish, a railway 
was made about 1830, running northwards to the coalfields 
about Westerleigh and Coalpit Heath, some six or eight miles. 
It joined another line, called the Bristol and Gloucestershire 
Railway, where Mangotsfield North Junction now. s. A 
good deal of the line remains, although disused all but a 
short bit from Oldland Colliery to the river below Keynsham. 
It was called the Avon and Gloucestershire Railway, but its 
proprietors were really the Kennet and Avon Canal Company. 
Both lines used: horse power, and were of 4ft. 9}in. gauge, 
laid with wrought iron fish-bellied rails in very small chairs 
affixed to stone blocks. The line had been projected so early 
as 1803, but was not authorised till 1828, and opened about 
three years later. 

By means of this line the canal company got a large coal 
trade into its own hands. It supplied Bath, and the whole ex- 
tent of country up to Reading, Gloucestershire coal even being 
sent, to a limited extent, through to London by the Thames. 
For some thirty years an excellent business was done and good 
dividends paid by the Kennet and Avon Canal, till the open- 





ing of the Great Western Railway in 1841 dealt its — 
traffic a heavy blow. As worse would clearly follow from the 
extensions of the Great Western south of the main line, the 
canal, as a last despairing effort, promoted the London, 
Newbury, and Bath Direct Railway Company in 1846. The 
intention was to convert the navigation into a railway, but 
sanction could not be had, and nothing remained but to 
make the best terms possible with the victors. By a deed of 
transfer, dated July 29th, 1852, the canals, railways, and 
entire property passed into the hands of the Great Western 
for the sum of £210,415, about one-fifth of what they had 
cost. As the payment was in Rent-charge Stock and 4} 
per cent. debentures, and the canal is worked at a loss, the 
former proprietors have had the best of the bargain in the 
long run, after all. 








LABOUR TROUBLES. 


On Sunday last two mass meetings of railway men were 
held in Birmingham. The first was of Great Western men of 
all grades, Mr. Beck presiding. At this a resolution was 
adopted requesting the Executive Committee of the Amal- 
gamated Society of Railway Servants to inform the Great 
Western Railway Board of Directors that unless they met the 
delegates of the grades now petitioning by the end of 
December a new movement of all grades would be started. 
In the evening a second meeting was held of those men 
employed on ail the railways in Birmingham, when a resolu- 
tion was passed to the effect that the time was ripe for an 
advance of wages for all grades of employés, and agreeing with 
the resolution of the annual general meeting asking for 10 per 
cent. advance on present wages, with time and a-quarter for 
overtime, and time and a-half for Sunday work. 

Mr. James Holmes, of Cardiff, in addressing this meeting, 
said that during the last month fifty-three men had been 
killed on railways. Many of these would not have been 
killed had railway companies been as interested in life and 
limb as in dividends. During the last four years 2000 men 
had been killed and 20,000 injured. In trying to get legisla- 
tion from a Government actuated largely by railway directors, 
they were awkwardly placed. Many deaths on railways 
would not be permitted in any other business concern. Mr. 
Holmes concluded by warmly advocating legislation to prevent 
losing life and limb, not compensation after the accident. 
He condemned the apathy of railway men—a quarter of a 
million were eligible and not half were enrolled. These non- 
unionists were the men upon whom directors relied to frustrate 
all attempts at improvement. 

A large meeting of seamen and firemen at Barry was 
addressed last week by Mr. J. H. Wilson, president of the 
National Sailors’ Unione He spoke at length of the adverse 
condition under which the seafaring population of Wales 
existed, and said that, whereas at Southampton, where most 
of the seamen were unionists, wages were £4 10s. and £5 per 
month, at Cardiff, where the men were not so united, the 
current rate of wages was 20s. less. Deputations under the 
auspices of the Union were to wait shortly upon the President 
of the Board of Trade and the Home Secretary; in the 
former case to secure a recognition of the universal scale of 
provisions on board ship, the sailor being at present fed for 
about 6d. per day; and in the latter case, to urge the inclusion 
of sailors and firemen inthe Workmen’s Compensation Act. 

On Thursday Mr. Wilson spoke to a large meeting of 
sailors in Cardiff, when he stated that the present scale of 
provision on board ship was largely responsible for the 14,000 
deserters of seamen from British ships at the present time. 
He referred also to the accommodation on board ship, which 
he regarded as totally insufficient. The Royal Commission 
on Labour had recommended 120 cubic feet, instead of 72, 
which the Act provides at present, but nothing had been 
done to give effect to the recommendation. In conclusion, 
he commented upon the necessity for the inclusion of seamen 
and firemen in the scope of the Workmen’s Compensation 
Act. Every week, he averred, scores of seamen were perman- 
ently injured, and yet not a penny compensation was awarded. 
The workhouses were the asylum for these. The ships on 
board which these men were injured did not contribute to 
the poor-rate, but every small shopkeeper had to pay his rate 
to keep the workhouse where the seamen have to pass their 
days. 

The Penrhyn Quarry rupture has had, after all, a disastrous 
ending. Aftersettling on Wednesday to resume work, a further 
mass meeting was heldon Thursday evening, when the following 
notice from Mr. Young was read :—‘‘ Notwithstanding my 
notices of November 3rd and 19th, there has been further 
disturbance and intimidation this day at the Penrhyn 
Quarry, and the employés have again ceased to work without 
permission. I therefore give notice, in accordance with the 
reservation named in my notice of November 19th, that the 
quarries are now closed. The tools, &c., to be removed 
before 12 p.m. on Saturday, 24th. Signed, E. A. Young.” 
The quarries have been duly closed, and the latest report is 
to the effect that several hundreds of the quarrymen have left 
to seek employment at the colleries in South Wales. 

The latest phase of the quarrymen’s strike is the positive 
refusal of the management to accept the mediation of the 
Quarrymen’s Union, as between master and man; nor will a 
third party be seen in the matter. A deputation of the men 
will be seen at any time. Upon the men agreeing to work 
peaceably, the quarry will be at once re-openedtothem. The 
men are taking up quite as resolute an attitude, and the 
exodus from the mines to other industrial centres is incessant. 
Large numbers have left for Holyhead, where the London and 
North-Western Railway are carrying out extensive changes. 

The lightermen’s dispute now promises to be the subject of 
legislation. A Bill is to be deposited in the House of 
Commons by Dyson and Co., which aims at doing away with 
the rights of the Thames lightermen. It has been framed to 
legalise the working of barges, lighters, and other like craft, 
in the tidal portion of the river Thames and the docks by 
competent persons other than licensed watermen or 
apprentices. 








THE LNSTITUTION OF MECHANICAL ENGINEERS.—During the 
discussion on Mr. Twinberrow’s paper it was stated in our report 
that Mr. Wainwright, locomotive superintendent of the 8S. E, and 
L. C. and D, Railway, spoke. This is anerror. The speaker was 
Mr. John W. Wainwright, of the British Thomson-Houston 
Company. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—The Council of 
the Institution of Electrical Engineers has arranged, with the kind 
permission of the Institution of Mechanical Engineers that, if the 
discussion on Mr. Langdon’s per on the 29th should be 
adjourned, a second extra meeting should be held, also at the 
Institution of Mechanical Engineers, on Thursday, December 6th. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL ADDRESS, 
By Professor JOHN Perry, M.E., D.Sc., F.R.S., President. 
- (Concluded from page 527) 

Our knowledge of electrical phenomena must be quantitative to 
be of practical use ; we must be able to calculate. athematics is 
the science of calculation, and we must therefore be able to employ, 
and we all do necessarily employ, less or.more mathematics every 
hour of our professional lives. 

I know of long misleading accounts of the results of good 
experimental observations which might have been described in a 
few clear words by the aid of elementary mathematics. I know 
men who spend on a particular problem ten times the amount of 
worrying thought that would enable them to master the easy 
mathematics that includes all such problems. Quite recently one 
of our most eminent members declared to me that he had not 
really grasped the reason for small economy at a power station 
when there is a small load factor until he studied the common- 
sense mathematical form which has been given in a recent publica- 
tion. _And yet he is a man who has heard much, and read much, 
and talked much on this subject. 

Every electrical engineer has a correct idea of how a transformer 
acts, or how the E.M.F. in one of the coils of an armature of a 
direct-current or other generator, or, let us say, a rotary trans- 
former, changes during a revolution, and how the E.M.F.s of all 
the coils are combined to produce currents in the external circuits. 
But through how much mathematical tribulation must most of us 
have 2 va from our state of ignorance to our present state of 
knowledge! It is no wonder that we are disinclined to the stud 
of a new phenomenon which seems as if it might lead us thoongh 
the like tribulation. . The tribulation is least because it is suffered 
only once if we first learn the Calculus method which underlies all 
our work ; it is greatest if we get it up in a completely new-looking 
form in every new problem. I speak now of what is most difficult 
in our study, for there is thought required in applying the Calculus 
method. us, for example, in multiphase work at the present 
time the best mathematicians wonder how it is possible for easy 
calculation to be made in such a subject. What we want just now 
is that an electrical engineer acquainted with three-phase current 
phenomena should be so much a master of ordinary easy mathe- 
matics that he has a chance of discovering a very simple way of 
putting the matter before us. At present calculation is easy but 
tedious, and, indeed, repellent; but I am perfectly certain that a 
competent man a quickly invent methods of calculation which 
are not only easy, but short and thinkable. Mathematicians with 
the requisite electrical knowledge, again, may be lacking in 
sympathy and humour. I know a book of more than 300 large 
pages on ordinary alternating currents, and all the information in 
it is given far more simple in two pages of another book with which 
some of you are acquainted. Possibly, just now, mathematicians 
who are electrical and who have common sense have too much 
other work.to do, and we must wait their leisure. 

The fact is, mathematics ought to be the natural language of the 
electrical engineer, and at present it is a foreign language ; we 
eannot read or write or think in it. We are at the beginning of 
our development, like monkeys whose necessities have increased 
faster than their powers of speech. 

Some of you are aware that a new method of teaching mathe- 
matics has recently been introduced in nearly all evening classes in 
science schools throughout the country.* 1 wish I could say that 
there was a prospect of its being introduced in all schools, for it 
seems to me that this would lead to the result that all young men 
entering works would be masters of that kind of calculation which 
is most important in electrical engineering ; not merely a few men 
having this power, but the average men, just as average men can 
read and write. 

I am addressing engineers, men who utilise the results arrived 
at by scientific workers, men whose profession is applied science. 
But surely if we are to apply the results arrived at by scientific 
men, if the laboratory experiment of to-day is the engineering 
achievement of to-morrow, we ought to be very much alive to all 
that is going on in the scientific world. 

All men ought to be far more alive to the importance of 
scientific work. On the psychological side, it is perfectly 
exasperating to me to see how few are the men who know that 
Darwin has given a key to almost all the great philosophical 
problems of antiquity, and that there is a great mental develop- 
ment accompanying the more evident engineering develop- 
ment now going on inthe world. Again, it is the fault of our 
methods of education that all our great men, our most important, 
most brilliant, best educated men, our poets and novelists, our 
legislators and lawyers, our soldiers and sailors, our great manu- 
facturers and merchants, our clergymen and schoolmasters, should 
remain so ignorant of physical science, the application of which by 
a few men not ignorant is transforming all the conditions of 
civilisation.t But of all men just think what it means for 
engineers to be ignorant of science, or neglectful of its new 
developments, and of all engineers think what it would mean if 
electrical engineers sinned in this way. 

Except ours, all other branches of industry have taken 
thousands of yearsto grow. There were bridge and hydraulic and 
sanitary and harbour and river engineers in ancient Rome, and such 
engineers existed thousands of years before the first papyrus was 
written in Egypt. But no Assyrian tile or Egyptian hieroglyphic 
or relic from a tomb indicates that telephones or electric motors or 
electric lights existed before our time. No gradual improvement 
in our methods of conquering Nature led up from small beginnings 
in our electrical engineering. Our profession has not grown during 
thousands of years of time like other professions, It has sprung 
suddenly, full grown, from the new spirit which is going to rule 
the souls and bodies of men, the spirit of research in pure science. 
The new spirit _— knowledge, mere knowledge of Nature, as its 
highest aim. The scientific student knows that all sorts of good 
must come to mankind from his studies; all sorts of scientific 
knowledge are sure to be utilised by engineers, but in the pursuit 
of science the usefulness and utility of the result are of no im- 
portance. And are we—we who have received the first-fruits of 
the labours of scientific men, we the first-born spoilt children of 
the great parent of all that is to come, we who form the foremost 
files of the present time—are we going to turn upon our beautiful 
young mother and say she is useless and ugly, and she hinders our 
money-making, and that we are willing to kill her for the sake of the 
burial fee? Thank God that is the spirit of only a few of us. Have 
we not as an Institution gone to great expense in the publication of 
Science Abstracts in partnership with the Physical Society? hat 
publication has been and continues to be of the very greatest value 
to all students of pure and applied science who read our language, 
for it tells them the results of all the scientific work now being 
done in all parts of the world. And eyen if some of us do not 
read that useful —— do we not know that it is there to 
read if we like? we not know that it is asymbol of our redemp- 
tion from the yoke of the Philistine? It is one of many signs that 
in answer to the question which I have asked in this address, we 
can truthfully say that we are professional men, that our profession 
has promise of enormous expansion and improvement, and that we 
are not mere tradesmen. 

_ I am afraid that you will think that I have a personal interest 
in putting before you the claims for consideration of the pursuit of 
pure science, because you know that I am trying to defend Kew 
Observatory from imminent danger. In truth I have no interest 


* See summary of lectures on Practical Mathematics ; also the Science 
and Art Directory, and the Reports of Examiners on the Science Exami- 
nations of 1899 and 1900, all published by the Education De ment, 
South Kensington, 8.W. reforms now advocated in mathematical 
and science teaching are all clearly described in a paper read before the 
Society of Arts in January, 1880. 

t See articles in Nature of July 15th and August 2nd. 





in this matter unbecoming a president of this Institution. For 
two years I have been trying to reason with traction engineers. 
Like many other electrical engineers, these gentlemen desire to use 
uninsulated return conductors. If they do so near a magnetic 
observatory certain records of terrestrial magnetic disturbances 
are quite spoilt. At Potsdam this sacrilege has been forbidden. 
At Washington, Toronto, Capetown, and most other important 

laces, the magnetic records have already been rendered useless. 
Ratecior Riicker and I were asked by the other members of the 
Committee of the Royal Society which was in charge of the Kew 
Observatory to defend Kew, and with the help of her Majesty’s 
Treasury we thought we were able to insist upon the use of insu- 
lated returns in all undertaki authorised by Parliament where 
harm was likely to be inflic' on Government observatories. I 
may say that the scheme designed by Mr. Clifton Robinson for 
using an insulated return conductor in the working of the tram- 
ways of the London United Tramways Company, in consequence 
of our action, was a thoroughly & scheme which it gave one 
satisfaction to look at, not ugly and not expensive. It seemed to 
me a fit scheme for any tramway system, however complex, in 
which overhead conductors are used. You are aware that for an 
electric railway, or for a tramway where a conduit is employed, 
it is in every way better, and is in a large scheme actually cheaper 
to use an insulated re We feit, therefore, very happy, for 
magnetic observatories seemed quite safe from interference. We 
were, however, mistaken, for the only clause which we have been 
able to get inserted in all parliamentary authorisations of under- 
takings leaves it to the Board of Trade to substitute other 
methods of protection than the insulation of the return conductors 
in cases where these other methods seem to be sufficiently good 
for the protection of laboratories and observatories, and this is 
why the Board of Trade appointed the Committee which met on 
October 31st probably for the last time. 

Professor Riicker, Professor Ayrton, and I have made many tests 
on the magnetic disturbances produced by tramways and railways, 
particularly by the Stockton tramways and by the Waterloo and 
City Railway, and we have had many meetings with the traction 
engineers, but nothing has yet been decided. 

I mention this matter, which has given great anxiety to scientiric 
men, because I am afraid that some of you may think when you 
hear of it that I have been acting against the interests of the 
electrical industry. I beg to assure you that 1 have been acting in 
your best interests. As an electrical engineer, I ought surely to 
regret the use of uninsulated returns, even if we leave Kew 
Observatory out of account. Suppose we do not now insulate our 
returns, Electricity will certainly return by gas and water pipes, 
and the amount of harm done to those pipes is merely a question 
of time. Because of the ignorance of pe 3 ae and gas and water 
companies, nothing is said just now, but will nothing be said at the 
end of ten or twenty years, when pipes are found to be eaten away 
everywhere? And if by a slight increase of expense, or rather, as 
I think, actually no increase of expense, but merely a little increase 
in inventiveness and common sense on the part of electrical engi- 
neers, this evil may be entirely prevented, surely it is in the 
interests of all of us that insulated returns should be insisted upon. 
But even if we do not insist on insulating the returns in all systems, 
surely something may be said for the giving of this protection on 
lines near such a magnetic observatory as Kew. Even the mag- 
netograph records now being made have been continuous for 
forty-five years, and if Kew is interfered’ with no sum of money 
can compensate for the interference ; for if the Observatory were 
removed the future observations would have no link with the 
past. 

An engineer in this room declared that it seemed to him an 
injustice to hamper the progress of electric tramways ‘‘for the 
sake of making observations that never have given and never ma 
give to the world any important results.” Now, it is not so muc 
on account of Kew that I object to this sort of observation, as to 
its general spirit of antagonism to scientific research. 

There is no doubt that the answer to the old question which 
Gilbert might have asked three hundred years ago, ‘‘ What is the 
cause of terrestrial magnetism?” is very jealously hidden from us 
by Nature. The earth probably contains much iron, but its great 
internal heat seems to forbid our imagining the iron to be magnetic. 
The assumption that a negative electric charge on the rotating 
earth will explain things, requires such an enormous charge that 
this assumption has been discarded. There are annual and diurnal 
variations of a fairly regular kind ; there are storms which have 
some relation to the Aurora Borealis, to sun-spots, and to earth 
currents. There are small sudden changes which seem to occur 
almost instantaneously all over the earth. Observations of these 
things may be useless from some points of view, but scientific men 
have been and continue to be willing to give up time and much 
money for this object. Utilitarians had to be cajoled through 
superstition to allow observations of the stars to be carried on in 
ancient times, and we have no such cajolery to offer. We simply 
say that it has been through this sort of useless-looking method of 
working that all our progress in science has come. 

Engineers descended from men who sneered at Cavendish and 
Franklin, and Volta, and Oersted and Ohm and Faraday, are you 
who utilise the results of the work so sneered at and pile up 
fortunes in co uence of it—are you the men to sneer at and 
ridicule the scientific work of the present day because it seems to 
you useless ? 

Tell us a better method of observation ; give us better sugges- 
tions as to what these ——— phenomena may mean ; but the 
past record of scientific observation enables us to laugh at you 
when you say that magnetic observations may never give the world 
any important results. Was Nature ever so open and yet so 
closed about a secret as she is about this one of terrestial mag- 
netism? Was there ever one whose revelation promised so much ? 
How very little we know of electricity and magnetism! Does the 
mere motion of the earth, taking no account of electric changes at 
all, cause it to be magnetic? Almost everything is on the cards. 
Surely I need not appeal to your cupidity, but it is quite possible 
that our knowledge of this secret may enable us to trap a tremend- 
ous store of Nature’s energy. 

Gentlemen, this is not a trades union, and it is not a society for 
the furtherance of pure scientific research, but it is a society of 
professional men who recognise the past services of scientific 
observers with gratitude and respect, and hope for greater ones in 
the future. And shall it be said of us that our gratitude is not 
greater than that of Judas, to whom, indeed, thirty pieces of silver 
was doubtless a large sum ; that “‘ we have given our hearts away 
a sordid boon ;” and that as to our future hopes we are willing to 
sell our birthright for a mess of pottage ? 








THE COMPARATIVE EFFICIENCY OF TRIPLE 
AND QUADRUPLE-EXPANSION ENGINES. 


AT a meeting of the Manchester Association of Engineers held 
on Saturday last, Mr. A. L. Mellanby, M.Sc., read an interesting 
paper on ‘‘The Relative Efficiencies of Triple and Quadruple- 
expansion Engines,” in the course of which he gave the results of 
tests that had been carried out upon triple and quadruple expan- 
sion engines working under similar conditions. These experiments, 
he remarked, were made upon the engines at the Durham College 
of Science, Newcastle-on-Tyne, which were at present the finest 
experimental engines in thecountry. They were made at pressures 
varying from 90 Ib, to 210 Ib., and they showed that for the whole 
range the greatest power was given by the quadruple set, but that 
the difference between the brake horse-power in the two cases was 
less than the difference between the indicated horse-power. This 
was also borne out by the fact that the mechanical efficiency of the 
triples was higher than that of the quadruples, In all the 
trials the quadruples used less water per indicated horse-power 





than the triples, Other tests he had made seemed to indicate 


that the water consumption of an engine would be increased 
if they lowered the exhaust pressure of the high-pressure 
cylinder, even when the point of cut-off in the high-pressure 
cylinder was kept constant. Part of this increase could be 
accoun for by reason of the smaller amount of cushion steam 
in the cylinder when the back pressure was lower. The clearance 
spaces were therefore not quite so full when admission took place, 
and consequently an extra amount was let in per stroke. The 
explanation generally given for the other increase in what might 
be termed the missing quantity was that there was an increased 
amount of condensation due to the greater range of temperature 
with the lower back pressures. This statement had, however, 
never been proved by direct experiment. Messrs. Callendar and 
Nicholson had brought forth evidence to show that initial conden- 
sation did not play so great a part in the steam consumption of an 
engine as was generally supposed, and that the greater part 
of the “missing quantity” was due to direct valve leak. 
The writer had shown by experiment that this leak was directly 
proportional to the difference between the steam and exhaust 
pressures. It was therefore of the greatest importance to 
keep the back — of the high-pressure cylinder fairly 
high, and this indicated the necessity for great attention to be 
paid to the size and point of cut-off in the second cylinder of 
multiple-expansion engines. In conclusion, Mr. Mellanby re- 
marked that up to the limiting pressures of the experiments— 
90 lb. to 2101b.—there seemed to be little advantage in having 
quadruple-expansion engines, rather than triple, particularly when 
it was remembered that the cylinder ratios for the triples experi- 
mented with were not at ‘all good. In his opinion, with 
our present lack of knowledge, the adoption o triple and 
quadruple - expansion .for increased economy was most un- 
scientific. The correct thing to do would be to tind out 
exactly the cause for increased consumption with deécreased 
back pressure in the high-pressure cylinder. If this, as Dr. 
Nicholson stated, was chiefly due to valve leak, and initial conden- 
sation had only a secondary effect, attention should be especially 
directed to methods of preventing this valve leakage by the design 
of suitable valves. This would then enable them to use compound 
engines for higher pressures with a greater number of expansions 
than was at present feasible. Further research upon the reasons 
for the ‘‘ missing quantity” was therefore absolutely necessary, 
and he would respectfully direct the attention of engine builders 
towards it, as the chief difficulty to be solved before the con- 
sumption of steam éngines could be reduced by any substantial 
amount. 

In the course of discussion on the paper, Dr. Nicholson observed 
that the question of leak was more fundamental to a knowledge of 
the working of an engine than that of cylinder condensation. At 
the new Manchester Technical School means were to be provided 
in connection with the experimental engine for carrying out 
further tests on this question of valve leakage. Mr. Gregory 
remarked that in trials made by the firm he was connected with, 
the results would seem to indicate that the triple was more 
economical than the quadruple engine. Mr, Robson said the 
draining of the receivers between the cylinders would appear to 
be of some importance in connection with Dr, Nicholson’s theory 
of valve leak. Mr. Alfred Saxon related an experience of his own 
which, he observed, seemed to go directly against the author's 
idea as to back pressure. He also suggested that it would not be 
a bad plan if a research committee were formed to carry out experi- 
ments on large engines with a view of testing such points as had 
been brought forward by the author. Mr. Mellanby, in his reply, 
stated that the results of his experiments showed a much smaller 
advantage in point of efficiency in favour of the quadruple than 
one was led to expect. The draining of the receivers had a con- 
siderable effect on the economy of the engine. Mr. Saxon’s 
suggestion as to forming a committee was an admirable one. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLascow SECTION.— 
At the first meeting of this local section of the above Institution, 
which was held in the rooms of the Institution of Engineers and 
Shipbuilders, Bath-street, on the evening of the 14th inst., Lord 
Kelvin presided, and before calling upon Mr. W. A. Chamen, 
city electrical engineer, to read a paper on “‘ Electricity Supply,” 
gave a short address describing the object of the local section 
which had been formed, and expressed satisfaction at seeing an 
attendance of over 100 at their first meeting. Mr. Chamen then 
read his paper, which was divided into two general sections— 
first, the system ; and secondly, the pressure of supply. The con- 
clusions arrived at in the paper were :—(1) That there was no more 
economical or satisfactory method of supply than low-tension con- 
tinuous-current generated upon a site or sites within the area of 
supply if possible, and supplemented by a small amount of high- 
tension plant if necessary, in order to supply remote corners of the 
area which might be beyond the reach of low-tension supply. (2) 
That if it were impossible to find sites within the area at any 
reasonable price, and with railway accommodation and freedom 
from onerous restrictions due to surrounding proprietors, then a 
high-tension generating station or stations without the area would 
be the next best arrangement, though the cost of supply would be 
increased to some extent. A continuous current, however, should 
be supplied to customers, With reference to the pressure of 
supply, the author brought forward strong arguments in favour of 
a 380: volt declared pressure supply. In the discussion which fol- 
lowed the reading of Mr. Chamen’s paper the following, amongst 
others, took part:—Lord Kelvin, Professor Magnus Maclean, 
Messrs. W. B. Sayers, J. M. M. Munro, Sam Mavor, Bailie McLay, 
&c, A vote of thanks, on the motion of Lord Kelvin, was awarded 
the author. 


THE INDIAN TroopsHIP HarbDINGE.—The Indian troopship 
Hardinge, launched from the Fairfield Shipyard last August for 
the transport service of the Indian Government, was tried on the 
Firth of Clyde on the 15th inst., with highly satisfactory results. 
The trial, which was most exhaustive, included six runs over the 
measured mile off Skelmorlie, and six hours’ steaming at full power. 
The result was a mean speed of 19 knots, this being considerably 
in excess of the contract requirement. A good deal of interest— 
locally at least—has centred im the building and trials of this 
vessel, as it is over thirty years since a troopship was built on the 
Clyde, and the Hardinge is only the second vessel of this class 
built in the district. e gave a detailed account of this vessel at 
the time of her launch—see ENGINEER, August 17th, page 169— 
and only the ope | particulars need here be recapitulated. The 
gross tonnage of the vessel is 5600 tons, her dimensions being 
423ft. 6in. length overall, 407ft. between perpendiculars, 5] ft. 
breadth extreme, and 31ft. depth to main deck. There is accom- 
modation for about 1600 persons, of which number over 1400 will 
be military officers, troops, &c. Having regard to the climate in 
which the vessel will employed, the ventilation has been 
arranged on the most complete system ible, and electric light 
is fitted throughout. There is large refrigerating plant by J. and 
E. Hall, of Dartford, on their patent dry-air carbonic system, with 
cold storage for meat, vegetables, and other provisions, also for 
making ice, cooling drinking water, &c, The propelling machinery 
consists of two sets of triple-expansion surface-condensing engines, 
having three cranks, and three cylinders, 29in., 46in., and 72in., by 
4ft. stroke. The boilers are five in number, of the ordins 
cylindrical multitubular marine type, four of them double-ended, 
and one single-ended, the former having six furnaces each, 
latter three furnaces, all arranged to work with Howden’s forced 
draught. The mer. has been built under the superinte 
of Sir E. J. Reed, K.C.B., who was on board at the trial as naval 


architect and engineer, representing the India-office. Dr, Francis 
Elgar, Admiral Morant, and Mr. Gracie, of the engineering depast 
ment, represented the Fairfield Company, and after the trial the 





vessel returned to the Fairfield dock to fit out for the voyage to 
Bombay. 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Ice handling machinery.—There is probably no country in the 
world where ice is so generally used for domestic and other purposes 
as the United States, and this has led to the development of special 
machinery and appliances for cutting, storing, and handling natural 
ice, as well as for manufacturing ice. American machinery for 
natural ice has been installed in Norway. In harvesting ice, the 
rectangular blocks are floated to an inclined elevator or conveyor, 
consisting of two endless chains driven by sprocket wheels by means 
of a steam engine or electric motor, the chains being connected at 
intervals by oak boards which carry the blocks up the incline to the 
gallery along the side of the storage house. In the undershot 
elevator, the return side of the chain is carried on rails above the 
incline, while in the overshot elevator the return side descends 
vertically to the ground and back along the ground to the sprocket 
wheel idler in the water. The blocks are floated to the elevator 
and caught by the boards as the chain rises from the water, and are 
discharged at any desired height by means of traps which drop 
them into inclined runways. The gallery aiong the side of the 
building, from which the blocks are sent into the house, is on an 
incline, so that the blocks slide along unti! caught by the door men. 
The speed of the blocks depends largely upon the state of the 
atmosphere, the noon sun making the surface soft, so that the blocks 
will not slide as fast as on a cold frosty morning. Adjustable 
galleries are therefore used, suspended by wire cables from the 
eaves, and are made in 30ft. lengths. Thus the door men can vary 
the height and slope of the gallery as required, and no extra men 
are required to push the blocks along the gallery. Vertical 
elevators are used in some cases, especially where the blocks have 
to be carted from the water toa distant ice house. Similar devices 
are also employed for lowering the blocks on to wagons for the 
market or for distribution, 

Coal staiths.-The Norfolk and Western Railway is building at 
its Atlantic terminus a new coal dock 860ft. long, for coalin 
large ocean steamers, there being a depth of 30ft. of water on eac 
side of the pier at low tide. From the storage yards the cars— 
with 30 to 50 tons of coal per car—drop down a gradient of 1 in 
133, and 1 in 75 to the foot of an incline of 1 in 4, up which they 
are hauled by a winding engine to the top of the pier. Down this 
they run on a gradient of 1 in 150, being stopped at any desired 
point, and dumped into one of the coal pockets at the side. The 
empty car then goes on to the end of the pier, and is shunted on 
to a return track having a continuous gradient of 1 in 35, back to 
the storage yards, There are three tracks on the pier, the two 
outer ones for loaded cars and the middle one for the empty cars. 
On each side of the pier are 27 pockets or loppers fitted with dis- 
charge shoots or spurts, which can swing 124ft. on either side of the 
normal central position. There are two sets of these spurts, 31ft. 
and 47ft. above high water when in = for discharging. The 
pier is of steel, having four rows of latticed columns, carrying two 
decks side by side, while between these decks runs the deck for 
the return cars. The deck or floor is 70ft. above high water, and 
the two loaded tracks are 36ft. apart between centres. The three 
decks are carried by plate girder longitudinals, and there are 
longitudinal stiffening trusses, The columns are alternately 25ft. 
and 50ft. apart, the 25ft. spacing being filled in with diagonal 
bracing. The two middle columns are inclined so as to rest on the 
same foundation, the pier having three cylinder foundations to 
each set of columns. The cylinders are of gin. cast iron; the 
middle one is 10ft. diameter, enclosing 20 timber piles with con- 
crete filling. The outer ones are 6ft. diameter, with seven piles in 
each. The tops of the piers are at high-water line, and the width 
of the pier over the wooden flooring 6ft. above this level is 56ft. 

Chimneys for power stations.—The new chimney at the 96th-street 
power station of the Metropolitan Street R&ilway—or Tramway— 
Company at New York is the largest in the United States. Its 
total height above the foundation is 353ft. At the base it is 55ft. 
diameter, reduced in 20ft. to a diameter of 39ft., which is retained 
for 60ft. It then tapers to 27ft. in 233ft., and widens out ina 
moulding to a diameter of 35ft., while the diameter at the top is 
25ft. The double shell begins at 100ft. above the base. The outer 
shell is from 24in. to 16in. thick, and the inner shell from 20in. to 
8in. thick, the lower part of the latter having a 4in. firebrick lining. 
The inner flue is 22ft. diameter. The maximum unit loads are 
157 Ib. per square inch for the outer and 161 Ib. for the inner shell. 
The boiler horse-power is 21,750 horse-power, and the capacity of 
the chimney is ample for this at 3lb. to 4 1b. of coal per horse-power 
per hour. The draught will be about ljin. of water. Mr. Christie, 
the author of ‘‘ Chimney Design and Theory,” thinks the use of a 
single chimney was a mistake. In case of an accident to the 
chimney, or to the large flues where they enter it, the entire plant 
must be shut down. It is also improbable that the entire boiler 
plant will be ix cperation at any one time, as the power required 
for an electric tramway system is continually changing, and the 
maximum is required only for about three or four hours per day. 
This will result in an uneven draught. Under these conditions, he 
considers a single chimney designed for the maximum duty is an 
uneconomical investment. As the boilers are arranged in three 
tiers, with two batteries to each tier, he suggests that six or twelve 
chimneys would have been better. For twelve chimneys of about 
2000 horse-power each, they would have been 7}ft. diameter and 
225ft. high. Built of steel, brick, or radial brick, they would 
have been cheaper than the one large chimney, and would have 
provided a uniform draught for whatever number of boilers might be 
in operation. Still greater economy and efficiency might have been 
attained by much smaller chimneys in cx tion with mechanical 
draught appliances, for induced or forced draught. 

Another complete combustion furnace.—In view of the cheapness 
of soft or bituminous coal, and the increasing restrictions of 
municipal authorities in regard to the smoke nuisance, a number 
of furnaces have been devised—with more or less success—to burn 
soft coal without smoke. One-of the most important points to be 
observed in this respect is the thorough mixing of the air and 

ases at a high temperature, a condition for which the ordinary 
»oiler furnace is ill adapted. In the new furnace above referred 
to, the furnace proper is placed in front of the boiler instead of 
directly beneath it, thus giving room for means to cause cross 
currents which will ensure the desired mixing of the gases. At 
the same time it is so arranged that the gases from the fresh coal 
must pass through a bed of incandescent coal, or rather coke, thus 
ensuring still more perfect combustion. The grate has an inclined 
surface for fresh coal, and at the bottom tkere is a horizontal surface 
for incandescent coal, this latter having a brick arch just under the 
end of the boiler. Air enters from the ashpit under the fresh 
coal and through openings above this coal. In working, the space 
between the fiat grate and the brick arch is full of incandescent 
coal, while the top of the fuel bed from the inclined grate to the 
face of the arch is formed of fresh coal. The cross currents of air 
effect a good mixture of the air and gases, and all the air and 
gases must pass through the mass of incandescent coke to the flue 
under the boiler. A bridge wall reduces the height of this flue to 
1Zin. at the middle of the boiler. In one case with a boiler of 
1800 square feet heating surface, the grate area is 19}ft. for the 
inclined grate, and 84ft. under the arch. With a steam pressure 
of 87 lb., 38,664 lb. of water were evaporated into dry steam by 
4200 lb. of coal, developing 204 horse-power. The actual evapora- 
tion was 9°206lb. per pound of fuel, or 10°8961b. from and at 
212deg. The efficiency on a basis of 13,250 B.T.U. per pound of 
coal was 79°42 per cent., and the coal comsumed per horse-power 
er square foot of grate area under the arch was 70°95lb. The 
oiler had a manufacturer’s rating of 150 horse-power. The 
chimney was practically smokeless, 











Tue Newcastle Corporation have received eight tenders 
or the widening of Byker Bridge. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Ir is satisfactory to know that a good deal of the outside competi- 
tion in steel boiler plates and some other descriptions of steel 
required for engineering purposes has become much less severe 
than lately, and the consequence is that local makers are able to 
fill requirements which previously were satisfied from outside 
sources, There was therefore a more cheerful tone in steel on 

’Change this—Thursday—afternoonin Birmingham. £8 to £8 10s. 

was understood to be the usual quotation for mild steel plates made 

under the basic system, whilst £8 to £8 5s. was asked for — 
and angles, £8 5s, to £8 15s. for steel bars, £6 5s. to £6 10s. for 

Siemens billets, and £6 to £6 5s. for Bessemer. 

The sheet iron trade is causing some anxiety again just now. It 
was thought recently that one or two more of the mills would have 
to be closed owing to low prices and want of profits, but it appears 
now that operations will be continued, at any rate until the end of 
the year. Singles are quoted £8 15s. to £8 17s. 6d.; doubles, 
£8 17s. 6d. to £9; and trebles, £9 10s. to £9 12s. 6d. Stocks of 
sheet iron are accumulating again, and are now heavier than for a 
long time past, so that unless things improve a curtailment in pro- 
duction will have to be resorted to. Galvanised sheets are some- 
what weaker, doubles being obtainable at £12 10s. or less. The 
export demand, however, keeps satisfactory. Hoop iron remains 
£9 to £9 10s.; nail-rod and rivet iron, £9 be. to £9 15s, 

In crude iron a moderate amount of business is offering, but 
consumers are again adopting bear tactics. The yg og for 
Northampton forge qualities is generally 57s. 6d. to 60s., but like 
most other pig iron quotations just now, these figures are to a 
great extent only nominal. Derbyshires may be put at 58s. 6d. to 
6ls. In Staffordshire pig iron also, hand-to-mouth buying seems 
to be the order of the day, and prices are weaker than of late in 
actual business. Staffordshire cinder forge is quoted 60s. to 
62s. 6d.; part-mine, 62s. 6d. to 65s.; all-mine, 65s. to 77s. 6d.; 
best, 90s. to 95s.; foundry, 100s.; and cold-blast, 120s. 

The engineers and manufacturers of Birmingham were ve 
— to learn on Wednesday that the Cardiff County Council 

ave had the matter of the improvement of the waterway from 

Bristol Channel ports to Birmingham again under consideration. 
The last-named body have appointed delegates tu accompany a 
joint deputation representing South Wales trading interests, 
which has been formed to meet the Birmingham City Council to 
discuss the promotion of a Bill in Parliament for improving the 
navigation from Gloucester to Birmingham. The Cardiff Chamber 
of Commerce is one of the Welsh trading bodies which will also be 
represented. 

n the South Staffordshire district, where a good deal of puddled 
iron is still made, though not to the extent which obtained in 
former years, a paper of special interest was that which the 
Staffordsnire Iron and Steel Institute had before them on Wednes- 
day last, the author being Lieut.-Col. L. Cubillo, Assoc. Inst. C.E., 
from the Royal Arsenal, Trubio, Spain. The title of the paper 
was ‘The Chemical Phenomena of Puddling.” After describing 
the chemical history of the charge, the author endeavoured to 
explain in what manner the oxidation of the impurities eliminated, 
and the iron oxidised during various experiments, was effected. 
His experiments were undertaken to elucidate one of the most 
important points offered by the study of the operation of puddling, 
namely, the oxidation of the metalloids and metals which occur 
in the cast iron, in order to ascertain whether this oxidation is 
caused by the oxygen of the oxidising coating of the furnace, or 
by the oxygen of the gases which come from the hearth, the slag 
serving merely as a vehicle for the oxygen, as Griiner believed. 
The furnace employed is one of the simple or ordinary type with 
the addition of a Boetius hearth and a small chamber or furnace 
to heat the pig iron before introducing it into the laboratory part 
of the furnace. In the judgment of the author, if it is demon- 
strated that the quantity of the oxygen in the slag is the same as 
that contained in the ore used, no doubt can remain that it may 
be affirmed with complete exactness that the coating of the furnace 
exclusively supplies the mineral necessary, and that the gases of 
the furnaces play no other part than that of supplying the neces- 
sary heat for the operation. This, of course, takes into account the 
fundamental principle in chemistry, of the indestructibility of 
matter. 

The heavy as well as the light and medium trades of Dudley 
should benefit if success attends the efforts which are being made 
by the Chamber of Commerce of that town, and also by the Town 
Council, to improve the existing facilities for technical and com- 
mercial education. Negotiations are in progress between those 
two bodies with reference to the establishment of a central educa- 
tional authority for the borough in the same way as Blackburn and 
some other towns have done. The Dudley Chamber of Commerce 
have this week decided to’ suggest to the Town Council the amal- 
gamation of the School of Art Committee and the Technical Instruc- 
tion Committee to form the proposed new authority. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muanchester.—The extremely unsatisfactory situation throughout 
the iron and steel trades of this district shows no signs of improve- 
ment, the continued downward course of prices tending only to 
still further weaken confidence, with the consequent restriction of 
buying to the narrowest possible necessities. In face of this per- 
sistent fall in material, there is no corresponding reduction in the 
cost of production, and the position of makers and manufacturers 
becomes more and more serious. The price of fuel is one of the 
main difficulties, and there is talk of blowing out furnaces unless 
expiring contracts fur coke can be renewed at substantially under 
current rates, whilst forge proprietors are insisting that unless they 
can purchase both pig iron and coal at much lower rates, the 
stoppage of works will be the only alternative to carrying on 
operations at a considerable loss, 

The position of the engineering industries, in contrast with the 
depression of the steel and iron trades, remains generally one 
which does not give rise to any really serious complaints. 
Hydraulic engineers report a fairly satisfactory weight of new 
work coming forward. Wagon builders are similarly well off, and 
the position with respect to locomotive building and electrical 
engineering remains much as I have recently indicated. A fair 
amount of activity is still maintained in structural engineering 
work, and the leading machine-tool makers are kept fully going ; 
but taking the position generally, the new work in prospect is not 
at all of a pressing character. 

Only the most limited inquiry continues to be reported on the 
market here for either raw or finished iron or steel, and, where 
business of any moment is in question, quotations are very 
irregular, but practically there is nothing of sufficient magnitude 
being put through to test what prices might really be taken. In 
pig iron there is still simply a hand-to-mouth business doing at 
excessively low-cut prices, and the general tendency continues in a 
downward direction. During the week there has been a further 
easing down in makers’ quotations, without, however, placing them 
in any better pcsition for meeting competition in the open market, 
as merchants still quote below makers where there are orders to 
be got. Lancashire makers quote nominally about 75s., less 2}, for 
No. 3 foundry, delivered Manchester, but there is little doubt that 
2s. 6d. under this figure would be taken if actual business were 
offered. Lincolnshire makers have reduced the list basis 1s. per 
ton on all descriptions of iron. No. 3 foundry, delivered by rail 
Manchester, is now quoted 64s, 6d. net, but merchants’ sellers at 
63s. 6d., and No. 4 foundry quoted 63s., with this also to be 
bought through merchants at about 1s. less. Derbyshire foundry 
averages about 68s, to 69s. net, delivered Manchester. In forge 
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ualities there is practically nothing doing to test prices. 
Nominally, Lancashire po, Hee are asking tory Avy less 24 5 
Lincolnshire are now quoting 61s. 8d. net, with offers from 
merchants i, ge as low as 60s. 2d., and Derbyshire 
brands obtainable cl — een 6d. to ta na net poh pr 
pry ange Middlesbrough iron for prompt delivery remains a‘ 
about the minimum quotations given last week, merchants being 
sellers at from 72s, 4d. to 72s. 10d., with makers about Is, 
above these figures, by rail Manchester. Eglinton and G ee 
delivered Manchester docks, a e about 74s. to 74s. 6d., with 
ordinary foundry brands of American iron quoted about 63s. to 
63s. 6d, net cash. For forward delivery, however, all sorts of 
prices are quoted, and these are simply — by the quantity 
and the extended delivery buyers would be pre | to take. 

The position as s finished iron shows no improvement. 

There isso complete a dearth of new orders coming forward that 
it is exceptional where forges have been kept going anything near 
half-time, and the question of some further reduction in — 
was under consideration at a meeting held in Manchester on Tues- 
day. The extremely low rates at which Staffordshire iron is 
offering here—substantially under £8 being reported—and the 
extremely low figures merchants would be pre: to take, special 
lots of Belgian bars being obtainable at 10s., were brought 
before the meeting, and a further reduction of 10s. was strongly 
urged in some quarters as advisable under the circumstances. 
With, however, the present cost of production, any further 
lowering of prices would have to be a matter of the most extreme 
necessity, and it was decided that before any definite steps were 
taken further inquiries should be made. Inthe meantime list prices 
were toremain at £8 10s. for Lancashire, and £8 10s. to £8 15s. for 
North Staffordshire bars ; £9 2s. 6d. for random, to £9 7s, 6d. for 
special cut lengths, delivered here, and 2s. 6d. less for shipment, 
with sheets about £9 10s., delivered Manchester district. Later 
on in the week it was decided as the result of inquiries to reduce 
the list price of Lancashire bars to £8 per ton. 

A very depressed tone characterises business in the steel trade, 
and prices are extremely irregular. Sef foundry hematites 
are quoted about 87s. to 88s., less 24; local made steel billets 
about £5 15s. net, with foreign billets much less ; common steel 
plates and angle irons about £7 10s. to £7 12s. 6d., with the 
association rates for boiler plates still nominally £9, less 24 ; but 
judging from some extremely low quotations by merchants for 
specified association plates, there would seem to anticipations 
for a further very considerable reduction in the association basis 
before very long. 

The metal market continues quiet, with manufacturers, asa rule, 
anything but pressed with work. List rates for seamless brass 
tubes have been reduced 3d. per pound, bringing locomotive tubes 
to 84d., and condenser tubes to ofa, per pound. 

By the death of Mr. Robt. C. Raby, of Raby, Fell, and Co., at 
the comparatively early age of fifty-one, the iron trade of this 
district has lost a well-known and highly-respected repr tative, 
and the announcement has been received with the deepest regret 
on the Manchester Royal Exchange. For some months past Mr. 
Raby had been in serious ill-health, and from the first his recovery 
had been looked upon as almost hopeless, 

In the coal trade business generally continues to move on 
steadily, and if there is any change to report it is in the direction 
of some improvement. tings of La hire coalowners were 
held in Manchester on Tuesday to consider prices both for house- 
fire qualities and steam fuel, and it was decided to make no change 
for the present. Colliery representatives reported the position 
generally to be satisfactory, and so far as slack was concerned, the 
tone, taking it all through, was unquestionably stronger. In 
house-fire coals, although the demandis still not more than moderate 
for the time of the year, and stocks go on increasing to a small 
extent, requirements are perceptibly on the increase, and prices 
are very firm at the full list rates, best Wigan Arley being quoted 
about 16s. 6d. to 17s. 6d. ; Pemberton four-feet and seconds Arley 
15s. to 15s. 6d. ; common house coal, 14s. to 14s. 6d. at the pit. 

In the lower qualities of round coal collieries are still moving 
away their output without difficulty, the inland demand for steam 
and forge purposes continuing fairly good, and prices are well 
maintained at about 12s. 6d. to 13s. at the pit. For engine 
fuel an increased inquiry is the general 7 with less 
plentiful supplies in the market, and this will no doubt be 
the position until after the Christmas holidays. The best 
qualities of Lancashire slack are strong at the full list basis of 
about 10s. to 10s. 6d. at the pit, and although the market is still 
unsettled by cheap surplus lots of the lower descriptioiis of slack 
offering from outside districts, this is not being felt to the extent 
experienced a few weeks back. Representatives of the leading 
Lancashire collieries report that they find a decidedly better 
market for slack, and where recently they might have been pre- 
pared to make some substantial concession to secure forward 
contracts, they are now not disposed to give way to any appre- 
ciable extent on current rates. There is, however, still very 
little actual business being settled in the way of contracts for 
next year, some of the largest consumers persisting in their policy 
of simply covering their requirements from month to month 
rather than enter into twelve months’ contracts at the prices that 
the Lancashire coalowners are holding out for. The position just 
now with respect to forward contracts is that it is ner, pers 
where under about 9s. 6d. would be quoted for the best Lanca- 
shire slack, though no doubt some of the largest and most im- 
portant contracts would be dealt with at under this figure. 

Shipping inquiry is slow, with prices weak, ordinary steam coals, 
delivered Mersey ports, not generally fetching above lds, 3d. to 
15s. 6d. per ton. 

Quoted prices for foundry cokes remain at about 28s. to 30s. at 
the ovens, but there is undoubtedly an easier tendency in the 
market. Orders are not coming forward so freely, and the desir- 
ability of some reduction on present prices may have to be con- 
sidered before long. For ordinary furnace cokes 15s, remains the 
minimum at the ovens, but consumers are holding back from 
contracting on this basis, 

Barvow.—The hematite pig iron trade is somewhat weaker this 
week, and makers have at length been compelled to pull down 
their prices, mixed Bessemer numbers being quoted at 76s. 6d. tu 
78s. nominal, net f.o.b., while warrant iron is down at 76s. 2d., net 
cash sellers, buyers 2d. less. The demand for warrant iron is un- 
abated, and during the week there has been a further clearance of 
stocks to the tune of 1580 tons, leaving stocks still in hand at 
26,190 tons, and making the reduction since the beginning of the 
year 171,657 tons. If the make of iron could be increased at 
present there would be plenty of buyers ready to run up warrant 
stocks, which in the beginning of next year will be very valuable. 
Stocks are at a lower point to-day than they have touched for a 
considerable time past, and ce hold very few stocks them- 
selves. They-have still only 37 furnaces in blast, and two of these 
are employed on spiegeleisen. In the corresponding week of last 
year 47 furnaces were in blast. 

Iron ore is in very full and very brisk request, and orders are 
exceptionally pressing for best sorts. Good average qualities arc 
quoted at 17s. 6d., net at mines, with best sorts at 22s, and 23s. 
Good Spanish ores are firm at 19s. delivered at West Coast ports. 

Steel makers are busily employed at the moment, but they do 
not hold very many orders, and winter prospects generally are un- 
satisfactory. There is not as full an inquiry for heavy rails as of 
late, but there are prospects of a brisker business next year. Prices 
are down at £6 10s. per ton for heavy rail sections, but business is 
reported as low as £6. There is a quieter tone in ship plates and 
in shipbuilding qualities of steel generally, and it is not probable 
much business will be done in this direction until a cheapened 
supply of coal has exerted its influence on trades generally as well 
as on the shipbuilding trade individually. A good business is 
reported in hoops and in merchant steel generally. 

he shipbuilding trade is active so far as the orders in hand 
are concerned, but there is not any new business to note, although 
builders are now ready to take on new work, and are, in fact, 
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preparing to deal with a much fuller programme of operations in 
the early future, 

There is still a very great demand for house accommodation in 
Barrow, and special efforts are being made to add an additional 
500 houses to the scheme of Vickers, Sons, and Maxim, in the 
creation of Vickerstown on Walney Island. 

Coal and coke are rather easier, and the supply is fuller. 

The exports of iron last week stand at 7634 tons of iron and 
10,527 tons of. steel, as compared with 15,785 tons of iron and 
9404 tons of steel in the corresponding period of last year—a 
decrease in iron of 8101 tons, and in steel an increase of 1123 tons. 
The shipments this year represent 582,944 tons. of iron and 
366,398 tons of steel, as compared with 478,050 tons of iron and 
411,052 tons of steel in the correspondi iod of last year— 
an increase in iron of 104,894 tons, and in steel a decline of 
4,654 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE continued mild weather keeps household coal in the South 
Yorkshire district stationary, although values would certainly rise 
were frost and snow to give place to the present abnormal climatic 
conditions. Stocks are low, and as merchants buy very sparingly, 
it would not be hard, were severe weather to come, at least to 
maintain present high quotations. Consumers are still unable to 
obtain supplies at any reduction on the higher rates which have 
been ruling throughout the autumn. It is noticeable that stocks 
are beginning to accumulate at several collieries, and unless we 
get winter in earnest these Y agua will get bigger. Quotations are 
still maintained at 15s. to 16s. per ton for best Silkstones, and 14s, 
to 15s. per ton for Barnsley house. Here and there, however, 
less money has been accepted. In the steam coal trade no increase 
in the volume of business has to be reported. This class of coal is 
rather firmer than it was ten days ago, a steady demand for inland 
requirements fully compensating for the lesser weight ordered on 
export account, Inquiries for forward contracts are being freely 
made, Lower prices are ee but owners are not disposed 
to conclude business on that is. Barnsley hards are quoted 
lds, to 16s. per ton. Already there is a good deal of talk as to 
the terms in which tenders are to be made to the railway com- 
panies for their supplies of locomotive fuel commencing on 
January lst next. A meeting on the subject was held in Sheffield 
on the 22nd inst., when there was inquiry from one large railway 

It was agreed to reduce the quotations from 16s. 
per ton for next season’s contracts. The feeling is 
that this reduction of 1s. is reasonable; but the railway com- 
panies will certainly try to get still more relief. Several 
coalowners are disposed to stand by former quotations ; 
these owners adducing the experience of the Midland Railway 
Company, which, refusing to fall in with the coalowners’ quotation 
of 16s. per ton for Barnsley hards in June, found that they were 
not able todo any better—in fact, did worse for themselves—by 
buying in the open market intermittently during the half-year. 
In engine fuel there is rather more animation shown, nuts being 
9s. 6d. to 10s. 6s. per ton, screened slack from 7s. 6d. per ton, pit 
slack from 6s. 6d. per ton. The production of coke has been 
materially diminished, and values are weak. Ordinary coke is now 
lds, to 16s. per ton, washed coke from 16s, per ton, the latter 
quotation exhibiting a decline of 8s, 6d. per ton from the top 
prices, 

The iron trade continues to get weaker. Consumers, anticipating 
further falls in quotations, restrict their buying to what they 
require for the moment. Although the recent reductions in quota- 
tions for finished irons have been exceptional, they have not yet 
brought about any improvement in the condition of business. 
Frodingham irons have dropped another 1s. this week. In iron 
circles no change is looked for in that direction until the coalowners 
give generous concessions, If it were known what reductions could 
be looked for in the price of fuel, ironmasters state that business 
would at once steady itself, as they would be able to make their 
arrangements for the future with something like certainty, which 
is entirely impossible at present. In pig iron there is a very 
quiet demand at home, which synchronises with the significant 
decline of exports to the Continent. West Coast hematites are 
now selling at 87s. to 88s. per ton; E.st Coast ditto, 86s. to 
86s. 6d. per ton; Lincolnshire, No. 3 foundry, 65s. to 65s. 6d.; 
forge, 60s. to 60s. 6d.; Derbyshire No. 3 foundry, 65s. 6d. to 
66s. 6d.; forge, 59s. to 59s. 6d. per ton; bars, £8 15s. to £9; 
and sheets, £10 to £10 10s. In the railway material trade, 
business is well maintained. In one department, that of acces- 
sories for locomotive building, there is abundance of work, and 
engine builders have more orders offered to them than they are able 


to take. Approached the other day with work for a leading 
railway company, one very large firm informed the management 
they could not accept any orders for delivery before 1902. Several 


of our local manufacturers are exceptionally busy on railway 
work in wagons, engines, and wagon fittings. There is also 
more doing in marine material, the shipbuilding yards of the 
North having recovered considerably from the slackness which was 
perceptible a month or two ago. Local establishments, which have 
gone energetically into electrical equipment work, are exception- 
ally well fixed, the demand being at present largely in excess of 
the powers of output. In some directions the collapse in South 
Africa owing to the war was rather a relief, as it enabled the 
makers to straighten matters with the home and colonial trade. 
They are looking forward now however, to the close of hostilities 
for the beginning of a very large and continually-increasing 
business in the Transvaal, the Orange River Colony, Natal, Cape 
Colony, and adjoining territories. There is no doubt the machinery 
inthe mines will be found generally in a state requiring extensive 
repairs, if not indeed actual replacing by new plant. Great 
preparations are being made to meet orders, which it is believed, 
will come in the nature of a ‘‘boom.” High expectations are 
entertained, too, in regard to the future permanent development 
of these countries under proper administrative and fixed 
arrangements, 

The quietude previously noticed in the steel trade has not 
altered. Local manufacturers of Bessemer and Siemens steel 
report that they are well employed, but do not find new orders 
coming to hand to replace those they are now working upon. 
Quotations continue unchanged, manufacturers stating that they 
are still being supplied with fuel under contracts made at the long 
prices which prevailed at the middle of the year. So long as 
these are running they can make no concessions to customers, The 
key of the trade is therefore in the hands of the coalowners who 
have it in their power to relieve both the manufacturers and those 
dependent upon them. For the higher qualities of Bessemer steel 
the demand has considerably fallen off. Firms which ‘‘run” 
special markets are not so adversely affected as others. 

It is announced that Mr. C. J. Stoddart, managing director of 
the Parkgate Iron and Steel Company, Limited, is to take the 
chairmanship of the board at the end of the present year. This 
change has been made at the wish of Mr. Stoddart, who desires 
to be relieved of part of the heavy responsibility devolving upon 
this well-managed company. Mr Dick, who has had extensive ex- 
perience in the North, has been appointed general manager. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE can be no question that the depression in the iron and 
steel industries is becoming more pronounced every week, 
demand is slacker than ever, shipments decrease, stocks—so far as 
they are known—increase, operations are more irregularly carried 
on than for at least five years past, and prices move downward. 
There seems to be ample justification for the pessimistic views that 





are generally held about the future of trade, and producers are 
making up their minds to experience a period of dulness 
such as they have not had for several years, The only 
feature this week that will give satisfaction to anybody 
is the advance of wages given to the finished iron workers 
of the North of England—24 per cent., to commence from 
last Monday. But that is no indication that the finished iron 
trade is improving; it is —ae about by the trade that is 

st on orders which were booked when prices were at their 

t, and were only executed in the two months to which Mr. 
Waterhouse’s return relates—September-October. As yet in no 
branch of industry in this district have wages been reduced ; 
they remain higher than they have been for the last twenty-five 
years, though selling prices have dropped considerably since July 
—20s. to 30s. in finished iron and steel, 8s. 6d. in Cleveland iron, 
9s, 6d. in hematite iron, 2s. 9d. in foreign ore, and 9s. in coke. 
This week alone all kinds of pig iron have fallen very substantially, 
as buyers are found with difficulty, which is only natural, for little 
iron has to be bought for early delivery, and no one will buy 
ahead when prices become every week more favourable to the con- 
sumers. 

Competition is becoming very keen in the pig iron trade, as there 
is not now sufficiency of orders to take up the production, and 
stocks are once more increasing—it is not known how quickly in 
the hands of the makers, but in Connal’s warrant stores the stock 
of Cleveland pig iron has been more than doubled since July, and 
on Wednesday night the quantity held was 23,028 tons, the 
increase for the month being 7587 tons. For the last week an 
average increase of 860 tons per day was reported. Considerable 
stocks of pig iron are accumulating in some of the furnace yards, 
and this is not a state of affairs that is appreciated by the makers, 
when it is taken into account that the winter season has not yet 
set in. They are thus pressing iron more freely on the market, 
with the result that prices go against them. Poor shipments and 
lessened consumption help to weaken the market. 

It was expected that the shipments of pig iron to oversea 
destinations would decline, but it was hoped that this loss would to 
some extent be balanced by an increased demand on home account, 
particularly on Scotch. But deliveries on the latter account are 
distinctly disappointing, more particularly when it is borne in 
mind that Cleveland iron is offered at prices considerably cheaper 
than those ruling for Scotch iron. In the summer Cleveland war- 
rants were quoted at 3s. 6d. per ton more than. Scotch, this week 
the advantage is with the latter to the extent of 6s. 6d.; therefore 
the ebb has affected Cleveland warrants to the extent of 10s. per 
ton more than has been the case with Scotch. Cleveland iron can 
now be delivered to Glasgow founders at prices substantially below 
Scotch pig iron rates, but buying is at a discount, and everyone 
seems there, as here, to be waiting until the market is more settled, 
and the consumers can learn that the downward movement is 
approaching an end. At present all trade is of a retail character, 
no one buys who can avoid it. 

The price of No, 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery has fallen this week to 63s. per ton, this being ls. 6d. per 
ton less than the quotation which was generally made last week, 
and the aggregate fall from the best is now up to &s, 6d. per ton, 
and the figure is lower than has been reported previously this 
year. No. 1 can be bought at 64s. 6d., it is only 1s, 6d. dearer 
than No, 3, whereas the ordinary difference is half-a-crown. No. 4 
— - sold at 62s., grey forge at 60s., and mottled and white 
at 59s. 6d. : 

Hematite pig iron, after being steady for about a fortnight at 79s. 
per ton for mixed numbers, has recom d to decline, and has lost 
1s. 6d. this week, or 9s. 6d. in all since prices began to fall.. The 
f.o.b. early delivery price for mixed numbers is now 77s. 6d. The 
output of hematite pig iron in this district has been considerably 
reduced, an evidence of which is the great decrease in the imports 
of foreign iron ore. Comparatively few sales of foreign ore have 
been made during the last few weeks, and the prices have steadily 
declined, until now Rubio ore can be had readily at 19s. per ton, 
delivered at the wharf in this district, and some merchants will 
accept even less, Gellivare iron ore for next year’s delivery has 
been reduced 9d. per ton, the figures asked being 16s. to 21s. 3d. 
per ton, delivered at East Coast ports. 

The decrease in shipments of pig iron from the Cleveland district 
is very marked, especially on oversea account. This month 75,434 
tons have been exported, as compared with 83,695 tons last month, 
and 98,239 tons in November, 1899, all to 28th. It is not surpris- 
ing that stocks in the public stores have this month been increased 
by 30 per cent., there being a larger increase than in any month 
this year. Exports of manufactured iron and steel have likewise 
fallen off very considerably—they have reached only 20,778 tons, 
against 27,373 tons in November, 1899, the decline being in manu- 
factured iron. 

For manufactured iron and steel the demand is reported to be 
exceedingly dull, and producers find it a difficult task to keep 
their mills running regularly. The output has fallen off consider- 
ably this month, and competition is keen in all branches, but more 
particularly among platemakers. American plates are being 
received by Tyneside shipbuilders, but none have yet been taken 
by those on the Wear or Tees. Some of the Wilson liners have 
brought both steel plates and steel billets, which have been 
supplied by the Carnegie Steel Works, Pittsburgh, the sea frefght 
on which was £1 per ton, and even after paying that and the 
land-carriage on the other side, the cost to the British consumers 
was said to be less than the figures at which producers in 
this country offered them. German ship plates continue to be 
landed at yards both on the Tees and Tyne, and give entire satis- 
faction to the builders. Local plate makers maintain the price of 
iron and steel ship plates at £7 per ton, less 24 per cent. f.o.b., 
but for steel boiler plates, which are usually £1 per ton above ship 
plates, the quotation is £9 15s.; and iron boiler plates are at £9 5s., 
both less 24 per cent. f.o.t. Iron and steel ship angles are at £8, 
less 3 per cent. f.o.t., while common iron bars are steady at £8, 
less 25 per cent. f.0.t. Heavy steel rails would be sold at £6 net 
at works if a good order were offered, but small contracts could 
not be placed at so low a figure ; indeed, £6 5s. to £6 10s. would 
have to be given, according to quantity. 

The September-October return issued this week by Mr. Water- 
house to the North of England Finished Iron Trade Conciliation 
Board, showing the quantities of manufactured iron delivered, and 
the prices realised for that iron, was more favourable than might 
have been expected, for though quoted prices have been declining 
since July the realised prices have continued to advance as the 
manufacturers had old high-priced contracts to execute. As com- 
pared with the previous two months the average price showed an 
improvement of 3s. 6°69d. per ton, rising to ‘£8 5. 11°22d. per ton, 
this being the highest figure that has been attained during the 
last quarter of a century. It is 34s, 5d. per ton more than was 
reported in the corresponding period last year, and since 
prices began to rise about the middle of 1895, there has been a 
total appreciation of £3 11s. 10d. Rails during the last two 
months rose 74d. per ton; plates, 4s. 8}d.; bars, 3s. 44d.; and 
angles, 3s. 2d. In accordance with the sliding scale, wages at the 
mills and forges have been advanced from Monday last—puddlers 
3d. per ton and others 24 per cent. The following summary will 
be of interest at the present time. 


Sales during the Two Months ending October 31st, 1900. 











Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 

Tons cwt. qr. Ib. £s d 
i ae ae 725 10 212 .. .. 8-80 716 8-02 
Pate 2. « « £8 63D ... « =e 7 10 10-51 
Bars aro: | ae Se oe er 819 4-67 
Angles .. 8,784 00 27 .. .. 17:44 716 6-60 
21,410 0 8°19 .. .. 100-00 .. 8 5 11-22 


The firm of Walker, Maynard, and Co., Limited, has been 
launched this week to acquire and carry on the business of 





Walker, Maynard, and Co., at the Redcar Ironworks, Middles- 
brough, and the Kilton Ironstone Mines in Cleveland. They also 
acquire the Coatham Ironworks. The capital is £240,000, divided 
into 160,000 6 per cent, preference shares of £1 each and 80,000 
ordinary shares of £1 each, the latter being taken by the vendors 
as part payment of the purchase money. The business has been 
carried on since 1874 as a private partnership. The Redcar Iron- 
works consist of four blast furnaces in full operation, pointes 
115,000 tons of pig iron per annum. The tham Works at 
present are idle ; they consist of two furnaces. The Kilton mines 
now produce 100,000 tons perannum. The annual average profits 
over the last three and a-half years have been £43,122, but in 1899 
they reached £63,205, while over the last twenty-one years the 
eee has been £22,579. The purchase price is put at 
£210,000. 

The firm of R. Hood Haggie and Son, wire rope manufacturers, 
Willington and Newcastle, is to be gm as a public company. 
The business was established in 1789, and Mr. R. Hood Haggie, 
the head of the firm for forty-two years, will act as chairman and 
one of the managing directors, the other managing directors being 
Mr. Stevencon ie and Mr. Arthur J. Haggie. 

The Leeds Steel Works, Limited, and Walter Scott, Limited, are 
to be amalgamated. The properties included are the Leeds Steel 
Works, at Leeds, and the Kelloe, Trimdon Grange, and Trimdon 
Collieries, in the county of Durham, besides cement and brick- 
works. Some of the shares will be offered to the public. 

A report has been in circulation this week that the Government 
had decided to place their second arsenal at Manchester. Such, 
however does not appear to be the case, and traders here are 
hoping that the hopes raised some time ago that the banks of the 
Tees or Tyne will be chosen, will be fulfilled. 

The North-Eastern Railway Company have nearly completed a 
branch line near Eaglescliffe Junction to connect what was known 
as the Leeds Northern with the mineral line from Hartburn to 
Thorpe Thewles, and over this they propose to run their fast goods 
traffic from the South to Sunderland and Newcastle, and so relieve 
the line near Stockton. 

Messrs, Wm. Doxford and Sons, Pallion Shipyard, near Sunder- 
land, have erected what is claimed to be the largest crane at any 
private shipyard. It will lift 150 tons at 50ft. radius, and 90 tons 
at 80ft. radius, Its total weight is 320 tons, 

Messrs, Bolckow, Vaughan, and Co. are £ panenn down for their 
Eston Steel Works a new electric light and power installation at a 
cost of £40,000. 

The coal trade is quieter, and prices are being reduced, but they 
are still relatively a good deal dearer than those which consumers 
can get for their produce, and many of the latter blame the high 
prices of coal for hastening the depression which has come upon 
trade. Orders certainly are not so plentiful as they were, ship- 
ments are becoming less brisk, and some of the collieries are not 
kept in full operation. Best steam coals have been reduced to 15s, 
per ton f.o.b., and some has been done at less. (Gas coals are also 
down, as are also other descriptions ; indeed, the only one to main- 
tain its position as regards value is the house-coal branch. Coke is 
declining in price steadily, and medium qualities can now be had 
at 20s., delivered at Middlesbrough furnaces. The Broomhill 
Collieries, Limited, have been formed, with an authorised capital 
of £350,000 in 6 per cent. preference and ordinary shares, and 
£325,000 of 44 per cent. mortgage debentures, the object being to 
amalgamate the Broomhill and Radcliffe collieries, in Northumber- 
land, to acquire the steamers belonging to the Broomhill Shipping 
Company, and the debenture stock of the Warkworth harbour. 
The output of the collieries last year was 638,000 tons, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been irregular this week, owing 
to speculative causes. On Monday Scotch warrants were very 
strong, and prices went up about ls. per ton. The cause of this 
upward movement is reported to have been the purchasing of 
warrants by speculators to cover oversold accuunts. When this 
operation was brought to a close on Tuesday afternoon, the 
market became very flat, and prices receded sharply, the former 
advance being more than lost. Business has been done in Scotch 
warrants from 693. 8d. to 68s. 44d. cash, and 69s, 74d. to 68s. 54d. 
one month, some iron also changing hands at 68s, 44d. for delivery 
in twenty-four days, The business has been almost confined to 
Scotch warrants. Cumberland hematite is quoted 76s. 6d. to 
76s. cash, and 76s. 3d. one month, while Cleveland warrants are 
nominally 63s. 6d. to 63s. 3d. cash. 

Since last report one hematite furnace has been put out at 
Eglinton, while two additional furnaces have been placed on 
ordinary iron—one at Carron and one at Clyde Ironworks, and 
there are now 39 making hematite, 36 ordinary, and six basic iron. 
The total of 81 furnaces thus blowing in Scotland compares with 
83 at this time last year. 

There has been a further decline in the prices of the principal 
brands of Scotch iron, varying from 6d. to 1s. 6d. per ton. 
Govan, f.o.b. at Glasgow, No. 1, is quoted, 703.; No. 3, 69s.; 
Carnbroe, No. 1, 71s. 6d.; No. 3, 69s. ; Clyde, No. 1, 79s. 6d. ; 
No. 3, 69s. 6d. ; Calder, No. 1, 80s.; No. 3, 70s. 6d.; Gartsherrie, 
No. 1, 80s. 3d.; No. 3, 70s. 3d.; Summerlee, No. 1, 84s.; No. 3, 
70s. 6d.; Coltness, No. 1, 87s.; No. 3, 70s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 80s. 6d.; No. 3, 69s.; Eglinton, at Ardrossan 
or Troon, and Dalmellington, at Ayr, Nos. 1, 71s.; Nos. 3, 
69s. 6d.; Shotts, at Leith, No. 1, 85s.; No. 3, 71s.; Carron, at 
Grangemouth, No. 1, not quoted ; No. 3, 71s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5502 tons, compared with 6214 in the corresponding 
week of last year. Merchants report that the demand for ship- 
ping iron is of comparatively small account at the moment. The 
stock of pig iron in Glasgow warrant stores shows a reduction in 
the past six days of 200 tons, the total stock now amounting to 
only 72,925 tons. 

There have been further arrivals of American pig iron into 
Scotland by way of the Continent to the extent of 2380 tons. The 
week’s arrivals from the Cleveland di.trict reached 6817 tons, 
being 1138 less than in the corresponding week of last year. 

The demand for hematite pig iron has not been quite so pressing 
and Scotch prices are lower. Merchants now quote Scotch 
hematite pigs 82s. 6d. per ton for delivery in railway trucks at the 
steel works, 

In most departments trade has been slackening, and this is the 
cause of a good deal of anxiety to firms that have of late been 
working on an extended scale and with heavy expenditure, The 
fear of a breakdown in business necessitating considerable sacrifices 
no doubt operates to induce not a few concerns to welcome pro- 

ls for combination. A group of rivet manufacturers has been 

rought together with the object of more economical and success- 

ful working. In the tube trade negotiations have been proceeding 
with the object of regulating output and prices. 

The finished iron trade is easier, and work is difficult to obtain, 
Some firms have been obliged to discharge a considerable pro- 
portion of their workmen. The official accountant has certified 
that the average net price realised at works of manufactured iron 
in the West of Scotland in September and October was £8 11s. 4°49d. 
per ton, and upon this basis the wages of workmen have been 
reduced 5 per cent. from and after Monday last, and the rate of 
wages now in force will continue for the next two months, 

Some new shipbuilding work is reported to have been placed 
with Clyde builders, including four large cargo steamers for Sir 
Donald Currie’s African line. 

Orders for steel material have been somewhat scarce in the past 
week or two, but at most of the works there is good employment 
in the meantime. 

There is an easier tone in the coal trade, which is irregular in 
different parts of Scotland, both as regards supplies and prices, 
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The shipments of coals from Scottish ports are about 10,000 tons 
less than in the ing week, and the current demand for 
export is not at all satisfactory. The state of the freight market 
would appear to indicate that very few orders are in hand for 
Mediterranean ports. The coalmasters have intimated that they 
will reduce prices 1s. per ton for splint coal during December, 
making the charge 13s., but they are not pre to make a 
similar concession on small coal and dross, these being somewhat 
searce. Household coals are also lower, and business for home 
consumption is active owing to colder weather. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


CarRDIF¥ and Swansea export coal trade suffered last week from 
deficient tonnage, owing principally to the stormy weather. From 
Cardiff a fair quantity of steam coal was despatched to foreign 
coal stations, and to France, and one large cargo of 7000 tons to 
Colombo. France was also a large buyer of Swansea coal, taking 
more than the usual average. 

Fluctuations have continued in price, and 20s. for best steam at 
Cardiff is becoming an ordinary figure. This week tonnage is 
coming in more freely, and it is by no means unlikely that house 
coal prices, which have been rather weak, may improve, and the 
slight decline in steam coal be stayed. 

r. Abraham, M.P., ‘‘Mabon,” has been giving the Welsh 
colliers his opinions upon coal prices and the elton e. Hestates 
that ‘‘ by some means or other the production of coal has increased. 
Mines that did not pay in dull times have been worked again, and 
the colossal dividends declared show that the output has been 
enormous. But while output has been rapidly overtaking the 
demand, the demand for home consumption especially has been 
checked—probably by the high Reson is natural. Still the 
winter season may help the demand again for some time. Beyond 
that there are no prospects of prices holding up to anything like 
their present position.” ‘‘ Mabon” concludes by remarking ‘‘that 
colliery proprietors and colliers have had a period of prosperity, 
and if they are prudent, both parties will treat a large part of 
their income in the one case, and wages in the other as excep- 
tional, and place it to their reserve fund.” From this it may be 
inferred that ‘‘ Mabon ” foresees a not distant decline in prices and 
wages. 

December is expected to yield the colliers an advance of wages. 

Another substantial coal contract has been entered into between 
the ‘*P. and O.” Company and leading coalowners of the Cardiff 
district for 300,000 tons to be delivered over 1901. Powell Dutfryn 
secures 140,000 tons, Great Western collieries 50,000, Lewis 
Merthyr 50,000, and North Navigation 30,000 tons. The prices 
are not officially given, but are understood to range between 
17s, 9d. and 19s, It is evident from this that the coals are not all 
of the best steam, but include probably seconds or Monmvuthshire 
shipped from Cardiff. 

Genoa continues to import large quantities of coal from Cardiff. 
On the 27th four cargoes left Cardiff for that destination, and 
on the same day out of a total of thirty steamers ten were bound 
for French ports. Steamers are increasing in number from 
America, but as a rule go out from Cardiff in ballast. 

The Windsor Steam Coal Collieries soon promise to fall into line 
with the great South Wales collieries. The company was formed 
to lease for ninety-nine years the mineral properties of the Aber 
bn Two shafts, 19ft. in diameter, are being sunk. One is 
already down 500 yards, and the other over 370 yards, and it is 
expected that the 4ft. seam of steam coal will be won at a depth of 
from 600 to 620 yards. A large proportion of the surface work is 
ready, and excellent railway facilities arranged with Cardiff, 
Penarth, and Barry. This week there was a notification of an 
issue of 2900 cumulative preference shares, bearing interest at 
the rate. of 10 rr cent. The whole of the ordinary shares have 
been subscribed by the directors and their friends, and £20,100 of 
the preference shares. A company, principally London capitalists, 
is floating the Mynyddystwyn Collieries, 

Coal business on ’Change, Cardiff, mid-week, was not very 
animated, and though best and seconds showed improvement, 
‘*drys ” were weak, and lower prices were accepted. House coal 
was in moderate demand, though not so strong as desired, and for 
Monmouthshire, requirements, which have remained fairly good, 
continued. Quotations for small continue easier. 

Latest quotations are as follows :—Best steam coal, 20s. to 21s.; 
seconds, 18s, to 19s.; drys, 17s, to 17s. 9d.; best small steam, 9s. 6d. 
to 10s.; seconds, 9s. to 9s. 3d.; inferior from 8s.; best Monmouth- 
shire large, 17s. 9d. to 18s. 6d.; seconds, 16s. 9d. to 17s. 3d.; 
smalls, 8s.; best house, 22s. to 24s.; No. 3 Rhondda, 18s. to 
18s. 6d.; brush, 16s. 6d. to 17s, 6d.; smalls, 13s. 6d. to 14s.; No. 2 
Rhondda, 16s. 6d. to 16s, 9d.; through and through, 13s, 6d. to 
14s.; smalls, 8s. to 8s. 6d. 

Swansea coal prices :—Anthracite, finest hand-picked, 25s. to 
26s.; seconds, hand-picked, 22s, to 22s. 6d.; best large, 20s. to 21s.; 
red vein, 16s. to 16s, 6d.; rubbly culm, 9s. 6d. to 10s. 6d.; steam 
coal, 20s. to 20s. 6d.; seconds, 17s, 9d. to 18s. 6d.; small, 8s. to 9s. ; 
house coals, No. 2 Rhondda, 17s. to 17s. 3d. It will be noticed 
that the price of anthracite shows a slight falling off. 

Both patent fuel and coke prices remain tolerably firm, only a 
small decline in price having taken place. Swansea prices are :— 
Patent fuel, 18s. 6d. to 20s.; coke, furnace, 26s. to 28s.; best 
foundry, 32s, to 34s. Cardiff prices :—Patent fuel, 21s. to 22s. 6d.; 
coke, furnace, 28s. to 29s.; foundry, 30s. to 32s.; and special 
foundry, 36s. 

Pitwood is indicating an upward tendency. 
Swansea, 20s. to 21s.; Cardiff quotations, 18s. to 19s. 

This week outward freights, Cardiff, are more animated. 
Mediterranean rates are firmly maintained. Bay and coasting a 
little easier. Little inquiry for Plate and Brazil, and eastern busi- 
ness little doing. 

The death of Mr. G. W. Pyman, of Whitby, is announced, 
father of the head of the Cardiff firm of Pyman, Watson, and Co. 

The action of Mr. Richards, colliery proprietor, Swansea, against 
the Great Western Railway, which it was thought would have an 
important bearing on the Cockett tunnel, and possibly strengthen 
the probability of Swansea being placed on the main line, has 
come to an end, application of plaintiff being refused. 

Forch Las mineral estate in the Avon valley was put up to auction 
this week at Cardiff by Stephenson and Alexander, and withdrawn 
at £12,000. It started at £5000. 

The prominent topic of discussion in iron and steel circles is the 
..creasing arrivals of American steel. Some difference of opinion 
exists. In the Swansea Valley it is stated that several important 
works which have been closed of late have done so principally on 
account of the American competition. On ‘Change, Swansea, 
this week, a more hopeful view prevailed. Mid-week it was re- 
marked, as a matter of fact, that several agents were present 
endeavouring to obtain orders for American bars, but did not meet 
with any marked success, an authority observing that the home-made 
article, which issuperior and more trustworthy with regard toquality, 
was obtainable at a price which leaves no advantage to the im- 
porters of American make. The truth of the case would appear to be 
that if Welsh manufacturers and their men can take a common- 
sense view, and work rationally with each other in altering and 
adjusting the wage rate, the rivalry will cease. The article 
already turned out, but at a loss to the maker, is admittedly 
superior to the American. An important meeting of manufac- 
turers and representatives of the men was held Tuesday evening 
at Swansea, when an effort was made to bring about an arrange- 
ment of this kind. The makers’ point was to imitate the American 
system in ‘‘following the machinery.” They want the output to 
be unrestricted, and to be enabled to produce more cheaply. The 
men ed on the old-fashioned basis, that restricting the output 
meant better prices and better wages. It was evident, however, 
that common-sense views are spreading, and in the end the repre- 
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sentative agreed to recommend the men to work forty boxes per 
turn 


The West Australian Government placed this week an order for 
10,000 tons steel rails with the Ebbw Vale Company. South 
African orders are also assuming prominence, and the substantial 
cargo sent last week promises to be the forerunner of others. A 
large cargo of rails left Newport, Mon., this week for Antwerp. 
The imports of the week included sleepers and pig from Harring- 
ton, and pig iron from Millém. Large quantities of iron ore came 
in to the various ports, principaily from Bilbao. 

The tin-plate trade continues brisk. Last week the make was 
64,838 boxes; shipments 58,052 boxes. Present stock 155,988 
boxes. At Pon we a couple of mills are idle. At Foxhole 
the three mills are again at work. In the iron and steel centres 
there is moderate activity in rails, tram plates, and small goods. 

On ’Change, Swansea, it is reported that marked reductions in 
stock of Glasgow pig and of hematite are taking plage, but Cleve- 
land shows an increase. 

Closing prices are :—Glasgow warrants, 69s. 64d., 68s. 11d., and 
69s. 3d., cash buyers ; Middlesbrough, No. 3, 63s. 74d. to 63s, 9d.; 
hematite warrants, 75s. 3d. to 77s. for mixed numbers ; Welsh 
bars, £8 7s. 6d. to £8 10s.; sheet iron and steel, £8 15s. to 
£8 17s. 6d.; steel rails, heavy, £6 5s. to £6 10s.; light, £7 5s. to 
£8 5s.; Bessemer steel, tin-plate bars, £5 5s. to£57s, 6d.; Siemens, 
best, £5 10s. to £5 12s. 6d., both firmer; tin-plates, Bessemer 
steel cokes, 13s, 6d. to 13s. 9d.; Siemens, 13s. 9d. to 14s.; ternes, 
per double box, 26s. 6d. to 29s. 6d.; best charcoal, 15s, to 16s.; 
big sheets for galvanising, 6ft. by 3ft. by 30 g., £11 10s. per ton ; 
finished black plate, £10 to £10 5s.; Canadas, £13 to £14 10s.; 
block tin, £128 2s. 6d. to £127 7s. 6d.; lead, £17 7s. 6d.; spelter, 
£19 2s, 6d.; copper, Chili bars, £73 to £73 15s. : 

Good progress is reported with the Llanelly harbour works in 
connection with the new dock. The hydraulic engine is com- 
pleted, one of the junctions with the Great Western Railway 
finished and opened, satisfactory work done with the coal hoists, 
and Messrs, Armstrong are about to put up travelling cranes. 
Ata meeting this week it was decided to go to Parliament this 
session for powers to borrow £30,000 in order to complete the 
works, 

There has been an expectation of a fall in coal shares, but 
little change can be recorded. Some have declined a trifle, 
others advanced a point or two. In rails there is a better in- 
quiry for Taff ordinary, and quotations have been advanced 4. 
In work Ebbw Vale are improving, and this week again was 
4 better. Rhymney iron old, 42s, 6d.; Tredegar iron A, 9s. 

The Cardiff Corporation had the subject of the Severn naviga- 
tion and an improved waterway to Birmingham before them this 
week, when Alderman March proposed the following motion :— 
‘“‘That two members of the Council be appointed to support a joint 
deputation which has been formed to urge the Birmingham City 
Council to promote a Bill in Parliament for improving the naviga- 
tion fromm Gloucester to Birmingham, such Bill to include the 
alteration of the Westgate Bridge at Gloucester.” After a long 
discussion, a modified resolution was carried authorising a deputa- 
sion to discuss the subject with the Birmingham authorities, At 
the meeting it was stated that the traffic is now so great between 
Cardiff and the Midlands that the railway authorities are not able 
to cope with it. The Westgate Bridge is the great obstacle, and 
until replaced with a swing bridge will remain so, and this Glou- 
cester opposes strongly, 

The Cardiff intercepting sewerage scheme, with an outfall at 
Lavernock, estimated to cost £189,000, was ‘‘carried” at a public 
meeting on Tuesday. The details of the scheme were ably ex- 
plained by Mr. Harpur, engineer to the Corporation. Mr. Beasley, 
of the Taff Vale, and Mr. Lundie, of the Rhymney Railway, spoke 
in opposition, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

No change has taken place in the position of the iron trade since 
last week, the continual shrinkage in orders for both home and 
foreign consumption leaving considerable quantities of iron and steel 
to be disposed of at the works, and the result is that the tendency 
of prices shows increasing weakness. At the end of last month mer- 
chant bars had been offered in the Rhenish-Westphalian district 
at the basis price of M. 170 p.t.. which was consicered quite an 
exceptionally low price, but since then the steadily-decreasing 
activity in the various departments has caused quotations te move 
further downwards, and now M. 160 p.t., free place of consumption, 
is reported to have been taken in several instances. Silesian iron 
masters, having been fortunate in securing a fair amount of foreign 
orders, do notshow thesame willingness toacceptlowerrates. Russian 
orders are coming in pretty, regularly now, and they will help to keep 
the ironworks in Silesia tolerably well occupied for some time to 
come. Quotations have been generally well maintained, M. 185 p.t. 
being present basis price for malleable iron bars, free place of con- 
sumption for Silesia and Posen, while M. 135 to M. 140 p.t. at 
works is being asked for foreignorders. It is, however, more than 
doubtful whether this price, which may be considered as favour- 
able, can be maintained through winter. The output in crude 
iron is being limited to a considerable extent ; the blowing in of 
new or repaired blast furnaces is to be postponed for the present, 
and the Donnermarkshiite is even reported to have blown out a 
blast furpace that was in blow for forty years. Silesian iron- 
masters expect these restrictions in output to prevent prices from 
going down too quickly. In October of present year 75,363 t. pig 
iron were produced in Silesia, which is the highest figure for this 
year. All the railway and engineering trades remain in lively and 
satisfactory occupation, and a change in a downward direction is 
not at all likely to take place, because there are so many home 
orders for axles, rails, hoops, and tires, &c., holding out. From 
America, too, contracts have again been coming in. 

The Austro-Hungarian iron market shows very little life, all the 
mills and shops being but moderately occupied ; girders have been 
pretty firm in price, while for bars a reduction was resolved upon. 

Coal is much more easily obtainable on the Austrian market 
than formerly, the fear of a coal dearth in winter having caused 
consumers to cover their demand as early as possible, and now 
only small lots are required. Coke is stil] scarce, and so is coal for 
coke making. A fluctuating tendency in prices could be noticed 
for nearly all sorts of fuel. 

Unfavourable accounts continue to come in from the Belgian 
iron market, the position of the iron trade in the Hainault district 
being particularly weak ; some works stop on Monday and Tuesday 
every week, while others suspend operations altogether for a 
fortnight, now and then. That prices are wanting in firmness goes 
without saying. For bars and for girders 150f. p.t. is officially 

uoted, and plates No. 2 can be bought at 160f. p.t., French and 
erman competition being very strong in the last-named article. 

The Belgian coal trade is becoming a little more quiet, and 
prices are tending more in favour of the buyer. The ironworks 
have renewed their contracts in Flenu coal till February, 1901, at 
the basis price of 20°50f. p.t. for small coal, and 23f. p.t. for steam 
coal. House coal is as firm as ever. 

The condition of the French iron market is the same as before, 
little business of importance having been transacted recently. The 
following figures, given by the Rhenish- Westphalian Gazette, show 
the production of pig iron in France, during the first six months of 
present year, to have been as under :— 


White forge pig. Grey forge pig. Total. 
t. t. t. 
1900.. .. .. .. 1,079,108 262,880 1,341,988 
1800.. .. .. .. 1,088,901 253,140 1,287,041 
Increase for 1900.. 45,207 .. 9,740 54,947 


The highest production falls to the Meurthe et Moselle Departe- 
ment, viz., 818,000 t., or more than 60 per cent. of the total out- 
put ; then comes the Departement Nord with 156,000 t., Pas de 





Calais with 49,000 t., Sadne et Loire with 42,000 t., les Landes 
with 41,000 t., Gard with 38,000 t., Loire Intérieure with 35,000 t., 
and Haute-Marne with 27,000 t. 

The production of malleable iron was as follows :— 


Bars. Plates. Total. 
. t. t. t. 
1900 .. x 873,381 87,422 - 410,803 
ee ae eee 375,032 44,631 419,663 
Decrease for 1900... IL. icesce Tee et as 8,860 


Concerning the different departments, output in the De '. 
ment Nord was 173,950 t.; Ardennes, 46,150 t.; Haute-Marne, 
36,340 t.; Seine, 20,811 t.; Meurthe et Moselle, 20,208 t.; Sadne 


et Loire, 16,691 t.; Loire, 16,285 t.; Allier, 9500 t.; Tura, 9200 t. 
Production in steel was :— 
Rails. Plates. Other — 7 
t. . . 
1900.. 146,803 162,931 351,508 -. 661,242 
1899.. .. .. 128,698 155,373 845,148 + 629,219 
Increase for 1900 18,105 7,558 6,360 32,023 


The largest output in steel falls to the Departement Nord, 
145,363 t.; Meurthe et Moselle comes next with 127,459 t.; Sadne 
et Loire, 54,021 t.; Loire, 47,597 t.; Pas de Calais, 40,923 t.; Loire 
Inférieure, 32,256 t.; Allier, 28,279 t.; Gard, 27,032 t.; Ardennes, 
25,108 t.; les Landes, 24,380 t.; Haute-Marne, 19,194 t.; Oise, 
17,827 t.; Nievre, 13,905 t.; Morbihan, 10,683 t.; and other de- 
partments with less than 9000 t. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 21st, 


THE report of the Commissioner of Navigation at Washington 
furnishes some information which in passing might as well be 
noted as showing the condition of American ~~ On June 
30th the documented tonnage of the United States comprised 
23,333 vessels of 5,164,839 gross tons, an increase of 300,000 tons 
over the previous fiscal year, which is almost wholly confined 
to the coasting trade, which is 4,338,145 tons. The foreign ton- 
nage is 816,795 tons, comprised in 97 registered steamships of over 
1000 tons, aggregating 260,325 tons. Single foreign steamship 
corporations own Tr tonnage. ; 

Vhe export trade of the United States requires about 20 tal 
cent. of the world’s seagoing tonnage in foreign trade. he 
weight of iron exports by sea in 1899 was 24,000,000 gross tons, 
employing steadily 1200 steamships aggregating 3,600,000 gross 
tons and 1800 sailing vessels of 1,000,000 tons. 

Our Southern cotton goods manufacturers are suffering from 
the exclusion from Chinese markets, whose normal cotton goods 
requirements absorb over 400,000,000 yards. Last year’s exports 
were only 182,000,000 yards, of which one half went to China. 

The American stock markets are very active. Stocks are selling 
beyond all previous experience ; the demand comes from all sec- 
tions of the country. Three-fourths of the buyers are buyers of 
stock for the first time. Prices are advancing, and the demand, 
now two weeks old almost, is surprising the market. There is 
also a spurt in industrial undertakings or enterprises, which have 
been lying dormant for months awaiting the outcome of the presi- 
dential contest. As the country has decided to not lapse into 
barbarism, and have four years of the Middle Ages conditions, 
enterprise feels warranted in asserting itself. 

The demands for material and merchandise of all kinds is 
phenomenal. Even the distributors of dietary products, clothing, 
provisions, are overwhelmed with orders for quick delivery. Stocks 
of all kinds and everywhere had been permitted to run down all 
year, and since the election retailers have been rushing in orders 
as though it were absolutely enna There is some probability 
of a general appreciation of prives. e iron and steel makers are 
also enjoying a sudden boom for supplies, which have every indica- 
tion of permanency in all lines, and with advancing prices. Mill 
products have advanced. Billets are 19°75 dols. at mill. Plates 
are being ordered in enormous quantities in view of higher prices. 
Steel rails are not selling because of the lack of confidence in 
present quotations. Makers insist the price may be advanced 
instead of reduced. Glowing reports come from all iron and steel 
centres. Extraordinary efforts are being made to reduce cost of 
delivering steel products abroad. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market quiet, and prices for all descriptions are 
easier. Tonnage still keeps scarce. House coal market is quiet. 
Exports for week exiding November 24th were :—Coal, foreign, 
53,414 tons; coastwise, 15,622 tons. Imports for week endii 
November 27th were:—Iron ore, 10,082 tons; iron pyrites, 
tons ; pig iron, 1802 tons ; scrap, 353 tons ; cement, 180 tons ; pit- 
wood and mining timber, 6145 loads, and five cargoes deals, &c. 

Coal :-—Best steam, 18s. 6d. to 19s.; seconds, 17s.; house coal, 
best, 22s.; dock screenings, 9s. 6d.; colliery small, 7s. 9d. Pig 
iron :—Scotch warrants, 68s.; hematite warrants, 76s. 6d. f.o.b. 
Cumberland. Iron ore:—Rubio, 17s. 6d. to 18s.; Tafna, 17s. to 
17s. 6d. Steel:—Rails, heavy sections, £6 5s. to £6 10s.; light 
ditto, £7 5s. to £8 5s., f.0.b.; Bessemer steel tin-plate bars, £5 5s. 
to £5 7s. 6d.; Siemens steel tin-plate bars, £5 10s. to £5 12s. 6d., 
all delivered in the district, cash. Tin-plates :—Bessemer steel, 
coke, 13s. 6d. to 13s. 9d. nominal ; Siemens, coke finish, 13s. 9d. 
to 14s. nominal. Pitwood, 19s. to 19s. 6d. ex ship. London Ex- 
change telegram :—Copper, £72 13s. 9d.; Straits tin, £127 15s. 
Freights firm. 








CATALOGUES. 


The Bedford Engineering Company, Bedford. Illustrated price 
list of steam cranes, 

John Spencer, Limited, Wednesbury. New and revised edition 
of iron and steel tubes, valves, and tools. 

The Electric Power Transmission Company, Edmund-street, 
Birmingham. Preliminary specification of steel-clad motors and 
switches, 

Robert Boby, Union-court, Old Broad-street, London. Illustrated 
pamphlet of the Chevalet-Boby heater detartariser for softening 
and heating feed-water.—Many sizes of the apparatus are shown, 
capable of treating from 200 to 1600 gallons of water per hour. 

Holden and Brooke, Limited, West Gorton, Manchester. 
Abridged catalogue of steam users’ specialities, including injectors, 
ejectors, steam valves, cocks, and water gauges.—Some informa- 
tion and tables given in the little pamphlet may be found useful to 
purchasers in the choice of an injector. 

Wheatley Kirk, Price, and Co., Queen Victoria-street, London. 
Catalogue of their sale, by public auction, of electrical and other 
modern plant and machinery, to be held at the works lately 
occupied by the Aluminium Company, Oldbury, near Birmingham, 
on the 5th December.—The book contains plates prepared from 
photographs of the machinery, also reproductions of indicator 
diagrams taken from the engines themselves. As a catalogue of a 
sale by public auction of engineering plant and machinery this is 
claimed to be unique. 








Ir is stated that Mr. G. L. Watson, of Glasgow, has 
been commissioned by the German Emperor to design a racing 
cutter to be an improved Meteor. A start in her construction is 
to be made immediately. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


A SYNDICATE has been formed in New South 
Wales for the establishment of an iron and steel 
works, and is depositing £10,000 with the Govern- 
ment in proof of its bond fides. The Premier has 
undertaken to place all orders for steel rails with 
the company at a price slightly above the rate 
ruling in the home markets, including freight. It 
is understood that the site for the works is to be 
at Port Kembla, in the Illawarra district. 

Several spasmodic efforts have been made from 
time to time to establish ironworks in the Colony, 
but sufficient financial support has not previously 
been given, nor has the outlook been very pro- 
mising. Now that federation has been accom- 
plished, the aspect of affairs has been altered, 
and it is now a race who can be first in the 
field. 

The syndicate in the Wallerawang district is 
still buying in large tracts of lands, covering not 
only ore deposits, but coal and limestone. No 
attempt has yet been made to work these, and it 
is understood the company is waiting for further 
capital from England. 

In Queensland a Bill is before Parliament to 
authorise the construction of a private line of rail- 
way by the British Colonial Railways Corporation, 
Limited, from Port Norman to Cloncurry, for the 
purpose of opening up large iron deposits which 
the Government Geologist declares is there in 
abundance. 

For the encouragement of the industry in New 
Zealand, the Government there is offering a bonus 
of £1 per ton on the first 20,000 tons of market- 
able iron or steel produced by a company formed 
with a capital of not less than £200,000, and that 
the iron and steel required by the Colony shall be 
taken from the company at a margin above the 
market rates ruling beyond the Colony, allowing 
freights. 

In Tasmania a special effort is being made also, 
the Blyth Iron Mines, Limited, having secured 
the services of Mr. J. H. Darby, managing 
director of the Brymbo Steel Company, Middles- 
brough, who is to give expert advice on the erec- 
tion of smelters and the best method of treating 
the ore. 

A net increase of £20,463 is shown in the earn- 
ings of the New South Wales railways for the 
quarter ending September 30th last, as compared 
with the corresponding period of last year. 








LAUNCHES AND TRIAL TRIPS. 


WILLOWDENE, steel cargo steamer; built by. 
R. Craggs and Sons ; to the order of, The Dene 
Steam Shipping Company, Limited ; dimensions, 
360ft., 48ft., 30ft. 10in.; to carry, 6800 tons dead- 
weight; engines, triple-expansion, 25in., 40in., 
68in., by 48in., pressure 1801b.; constructed by, 
Sir C. Furness, Westgarth, and Co., Limited ; 
launch, November 28rd. 

WooDBuRN, steel screw steamer; built by, The 
Blyth Shipbuilding Comnany, Limited ; to the 
order of, The Tyne and Blyth Steamship Owning 
Company, Limited; dimensions, 313ft. 6in.; 
engines, triple-expansion, 224in., 37in., 6lin., by 
39in. stroke, pressure 1801h.; constructed by, 
Thos. Richardson and Sons, Liinited ; trial trip, 
November 22nd. 

GERMANICcus, steel screw steamer ; built by, 
Ropner and Son, Stockton-on-Tees ; to the order 
of, C. Anderson, Esq., of Hamburg ; dimensions, 
363ft., 49ft., 29ft. 9in.; to carry, about 6200 tons 
deadweight ; engines, triple-expansion, 25in., 
42in., 68in., by 45in. stroke, pressure 180 lb.; 
constructed by, Blair and Co., Limited ; launch, 
November 28rd. 

Conway, steel screw steamer ; built by. Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; 
to the order of, Sir C. Furness for L. and P. 
Conner and Co., West Hartlepool; dimensions, 
360ft., 47ft. 9in., 30ft. 2}in.; engines, triple-ex- 
pansion, 25in., 4lin., 67in., by 45in. stroke, pressure 
165 lb.: constructed by, Wm. Allan and Co., 
Limited ; launch, November 23rd. 

FLORICAN, turret steamer ; built by, W. Dox- 
ford and Sons, Limited, for the Burrakur Coal 
Company, Limited, Calcutta ; dimensions, 342ft., 
464 ft., 474ft.; to carry, 6100 tons deadweight ; 
engines, triple-expansion, 23ft., 40ft., 66ft. by 
42in., pressure 200 Ib.; to carry coal from Bengal 
to other ports on the Indian Coast, and even out- 
lying ports in the Indian Ocean ; launch, Novem- 
ber 21st, 

ELLENIA ; built by, Northumberland Ship- 
building Company, Limited; to the order of, 
Lorenzo Kosovic and Partners, Trieste ; dimen- 
sions, 372ft., 48ft., 30ft. 10in.; engines, triple- 
expansion, 24}in., 40in., 68in., by 48in., pressure 
180 lb.; constructed by, North-Eastern Marine 
Engineering Company, Limited ; trial trip, 22nd 
November. 

PECINE, steel screw steamer ; built by, Craig, 
Taylor, and Co.; to the order of, Luigi Cosulich, 
Esq., of Fiume; dimensions, 299ft., 43ft., 
21ft. 3in.; engines, triple-expansion, 2lin., 35in., 
in, by 39in., pressure 160 Ib.; constructed by, 
Sir C. Furness, Westgarth, and Co., Limited ; 
trial trip, November 23rd ; 114 knots. 

Assyria, steel screw steamer ; built by, David 
and William Henderson and Co., Limited ; to the 
order of, The Anchor Line, Limited ; dimensions, 
470ft., 55ft., 83ft.; engines, triple-expansion, 
Pot a 47in., 78in., by 54in.; launch, November 

Sth, 











TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. JosepH HAMBLET, engineering works and 
foundry of West Bromwich, is opening London 
offices at 110, Cannon-street. 

THE Scotia Engine Works, Sunderland, have 
been amalgamated with the firms of Thomas 
Richardson and Sons, Limited, Hartlepvol, and 
Sir Christopher Furness, Westgarth, and Co., 
Limited, Middlesbrough, and will henceforth 
trade under the style of Richardsons, West- 
garth, and Co., Limited. All business in con- 
hection with these works will be conducted at 
the Sunderland offica as before: 





THE PATENT JOURNAL. 
Condensed from “ The Iustrated Oficial Journal of 


Application for Letters Patent. 





*,* When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


14th November, 1900. 


20,542. TRousER Hancrrs, L. F. L. Pynchon and E. 
M. Mahl, London. 

20,543. Fitters, J. E. Charon and P. Astrue, London. 

ay SEPARATING PARAMAGNETIC MATERIAL, E, Gates, 

ndon. 

20,545. Fasteners for Boot Upprrs, H. H. Lake.— 
(W. EB. Ellis, United States.) 

20,546. Hotpinc Pngumatic SEaLina Cups, J. Kroog, 
London. 

20,547. Praying Navat War Games, N. B. Gill, 
London. 

20.548. ScrEW 
Londoa. 

20,549. Apprrss HoLpER APPLICABLE to Baas, E. 
Nixon, London. 

20,550. Harvesters, W. Foxton, London. 

20,551. Cuttinc GREEN CLOvEeR VeTcuEs, W. Foxton, 
London. 

20,552. Apparatus fur Dryinc Harr, K. H. Balke, 

ondon. 

20,553. Stgam Generator, La Société Solignac Grille 
and Cie., London. 

20.554. BEDCLOTHES-ADJUSTING Dervicr, C. J. Wade. 
London. 

20,555. AppaRATUs for CLEANING GraIN, R. Simon, 
London. 

20,556. Water Heater, 8. Ewart and W. H. Bennett, 
London. 

20,557. APPARATUS for Compressine Gas, C. 8S. Snell, 
London. 

20,558. ELectric Breti Circuits, The Berlinger Tele- 
phone Manufacturing Company.—(J. Berline :, Ger- 
many.) 

20,559. Foop Warmer for Sick-rooms, P. M. Bishop, 
London. 

20,560. Matcu Houper, G. W. Paton and The Diamond 
Match Company, Ltd., London. 

20,561. Furnaces, R. Schulz, Liverpool. 

20,562. Doucurs, P. E. Kathe, Liverpool. 

20,563. JacquaRD Macuines, R. H. 8. Reade, T. Orr, 
F. Morton, and W. R. Gilpin, Manchester. 

20,564. Proorina of TEXTILE Fasrics, C. Baswitz, 
Manchester. 

20,565. Presstnc Lino.Eum, C. H. Scott, London. 

20,568. Prumpine, R. J. Sayers and A. C. Smith, 
London. 

20,567. AppaRaTUS for Puriryina Casks, H. Hill, 
London. 

20,568. Catcinep Basic SuperpHosHate, G. H. 
Hughes, London. 

20,569. SasH FastENERS, M. McConnell, London. 

20,570. Cigarettes, W. E. Allwood, London. 

20,571. Pygumatic CrutcHes, A. A. Rickard, London. 

20,572. Drytnc Movu.LpEp Bricks, P. O. von Krott- 
naurer, London. 

20,578. Execrric ConTroLiters, W. H. Harfield, 
London. 

20,574. Gas WasHers, L. Hersey, London. 

20,475. FURNITURR-PACKING Cask, H. Lebus and §. 
Shirtcliffe, London. 

20,576. SianaLitinc Apparatus, J. A. Fleming and 
Marconi’s Wireless Telegraph Company, Limited, 
London. 

20,577. TursingEs, G. M. Gibson, London. 

20,578. Batancinc of Steam Enarngs, J. 
London. 


Macuines, A. Verktygsmaskiner, 


M. Gray, 


15th November, 1900. 


20,579. OBLITERATING ENGRAVED Matter, W. H. R. 
Kelly. London. 

20,580. Toot Houiper, C. Moon, Stoke-on-Trent. 

20,581. Cyctz Too. Bao, A. J. Adams, London. 

20,582. BURNING METHYLATED Spirits, J. Templeman, 
London. 

20.588. CLEANING STEEL, 8S. Cowper-Coles, London. 

20,584. WrLtT-opENING Device, J. Gimson, Leicester. 

20,585. Hor-water Apparatus, 8. D. Williams, 
Newport, Mon. 

20,586. Composition for F1rE-GRatEs, T. M’Guinness, 
Bradford. 

20,587. Stzam Stipe VALveE Gear, J. Weir and G. and 
J. Weir, Limited, Glasgow. 

20,588. INCANDESCENT Gas Burners, F. Coe, Derby. 

20,589, Lapres’ Skirts, J. H. Thraves, Nottingham. 

20,590. CarRigeRS for PoRTABLF ELECTRIC CaBLEs, R. 
Smith, Birkenhead. 

20,591. Guipg for Fisu1ne ReEts, A. J. Rudd, Norwich. 

20,592. ‘“‘ Reapy Tra,” J. 8. Derbyshire and R. L. Lever, 
Nottingham. 

20.598. Grates for Stgam Borrers, R. Johnson, 
Southport. 

20,594. Skirt Eparna, J. Hall and A. H. Pearson, 
Manchester. 

20,595. Swirt-HANK DyEING Macuings, A. B. Burrows, 
Halifax. 

20,596. Brake for Fisainac Regis, A. J. Rudd, 
Norwich. 

20,597. CoIN-FREED MACHINES, A. Forbes, Glasgow. 

20,598. RuBBeR TiRE WHEELS for VEHICLEs, F. Pope, 
Dublin. 

20,599. Apparatus for DesiccaTING MATERIALS, J. 
Murrie, Glasgow. 

20,600. Fiur and Borr_e Brusn Macuing, F. J. Pell, 
Northampton. 


20,601. Securinc Corks in Borries, 8. Brick, 
Halifax. 

20,602. ENGRAVING Macuings, W. H. Lock and M. Barr, 
London. 


20,6038. Pocket Protector, F. Fletcher, Leeds. 

20,604. Topacco Pipr, W. Horrigan, London. 

20,605. Device for Use with Grate Recisters, E. H. 
Pearce, London, 

20,606. Rats, J. H. Trail, London. 

20,607. Scorinac BILuiarp Gamgs, W. G. 
London. 

20,608. Roiiine Tugs, J. Addicott, London. 

20,609. Cycte Forks, G. W. and E. F. Goodyear, 
Birmingham. 

20,610. Typewritino Macuings, J. 8. Foley and J. H. 
Birch, London. 

20,611. StRETCHING ARTICLES of CLorHiNa, O. Miiller, 
London. 

20,612. Quick TANNING Procgsa, C. Brant, London. 

20,618. ILLUMINATION Device, F. de Mare, London. 

20,614. HorsgsHogs, H. Schititer, London. 

20,615. Drivine Gear for Cycies, E. Willemart, 
London. 

20,616. Furnaces, A J. Liversedge, London. 

20,617. Porato WasHER, E. Mayman, London. 

20,618. Furnaces, J. W. Stock, London. 

20,619. Computinec Scaur, C. A. Allison.—(7he De 
Vilbiss Computing Seale Company, United States.) 

20,620. CLoTH-wiNpING Macuines, B, Anderson, 
London. 

20,621. Suips’ ANcHors, J. Verity, Liverpool. 

20,622. TRousER Stretcuer, B. Draper, Liverpool. 

20,6238. SELF-DETACHING Hooks, E. G. Weddell, J. G. 
Chamberlain, and R. Player, London. 

20,624. Timepixzces, A. Steyert, London. 

20,625. STERILISATION of Liquips, J. Kroog, London. 

20,626. Suirt Coutar Stivreners, E. R. Gould, 
London. 

a ee Conveyors, T. R. Murray, Melksham, 


Honey, 


20,628. Crieantnc Steam Generators, La Société 
Solignac Grille and Cie., London. 

20,629. Stgam Generator, C. J. A. Grille, London. 

20,630. CoNVERTIBLE Braces, L. N. Dyhrberg and G. 
K. Askin, London. 

20,681. Automatic Etectric Carriaces, H. Dubs and 
1. Laffitte, London: 





20,682. Suog Po.isner, W. Dunz, London. 

20,688. CanpBoarp Boxss, W. T. Pre: London. 

20,684, Bricks, 8. J. Payne and F. 8. Taylor, London. 

20,635. Preservation of Butrer, J. A. fsen, 
London. 

7 Vatves for Water-ciosets, D. T. Kenney, 


ndon. 
20,687. Bicycie Lock, M. Longden, Bromley, Kent. 
20,638. Ropg Crips, B. R. A 8, London. 
20,689. ArtiFic1aL Stong, W. Dtinkelberg, London. 
20,640, CLotHes Recrptacizs, N. D. Spencer, London. 
20,641. Deep Ska MEasuRING INSTRUMENTS, Cc. 
Larsen, London. 
20,642. Sasn Fasrentnos, C. G. Redfern.—(A. Schneider, 
Germa: 
20,643. 
London. 
20,644. TREATING Orgs, P. J. Ogle and H. J. Carson, 
London. 
mg Heatino Stream, J. A. E. M. P. B. O'Brien, 


London. 
20,646. Writine States, G. Harrison.—(C. Giese, Ger- 


ny. 
Lockxina Wakes of Cycizs, E. Eschmann, 


many.) 
20,647. Firments for CHALLENGE Cups, G.S. C. Swinton, 
ndaon. 
20,648. Pwgumatic Tires for Venicies, J. Quednau, 


ndon. 
—_ Horns for Recgtvine Sounp, J. R. Challen, jun., 
ndon. 

20,650. Rait Bonn, G. C. Marks.—(Z. W. Southgate, 
United States.) 

20.651. Larynooscopic Lamp, W. Avery and A. Burrell, 
London. 

20,652. Scarro.tpinG, H. A. Rider, London. 

20,658. ACKTYLENE GasS APPARATUS, 
London. 

20,654. Burrer Devices for Tramcars, W. J. Moore, 
Liverpool. 

20,655. CALLENDAR Carbs, &c., W. Osterhorn, Liver- 


R. Rée, 


pool. 

20,656. StrRiLisine BeEr, E. Berliner and A. Herbert, 
Liverpool. 

20,€57. Movutpine Pressgs, &c., H. A. E. Smith, 
London. 

20,658. ALARM for Bacs, B. Bloom and L. Meyer, 
London, 


16th November, 1900. 


20,659. Potengaps, A. M. Young. London. 

20,660. ReNDERING IRON MALLEaBLE, 8S. Cowper-Coles, 
London. 

20,661. CourLina Apparatus for RatLway VEHICLES, 
A. Wren, Southampton. 

20,662. Cover for Hanpies of Brakgs, C. Symes, 

iverpool. 

20,663. RerLectinc ELEVATING PEEP-SIGHTs for RIFLEs, 
R. C. Woodville, London. 

20,664. INstRUMENT for LaprEs’ Skirts, H. L. Saxty, 
Bristol. 

20,665. Fasteners for Boots, M. J. Adams, Leeds. 

20,666. Lirk-GUARD for HorsELESS VEHICLES, M. Cohen, 
Manchester. 

20,667. STRAIGHTENING and TeMPERING Saws, J. Brails- 
ford, Sheffield. 

20,668. Reparrtne the Covers of Pygumatic Tirgs, J. 
Collins, London. 

20,669. Ianitina Coat Gas, 8. Hey.—(A. Wauters, 
Belgium.) 

20,670. Cycte Ricxsuas, J. Marston, Limited, and J. 
H. Herbert, Wolverhampton. 

20,671. InpicaTine Frow of Water, W. E. Astley, 
Manchester. 

20,672. MARINE Enotng Governor, D. T. Scott, Man- 
chester. 

20,673. Rim Brake for Cycies, W. Travers, Wolver- 
hampton. 

20,674. Pustic WasH-Housss, D. K. Tullis, Glasgow. 

20,675. Bicycirs, A. M. Westland, Birmingham. 

20,676. MANUFACTURE of NiTRATE of AMMONIUM, J. B. 
Aitken.—(F. Daub, Holland.) 

20,677. Or, Burner, C. L. Lamare, London. 

20,678. Door Locks and Latcugs, D. Waine, Bir- 
mingham. 

20,679. Co1n-FREED Locks for Doors, W. E. Hipkins, 
Birmingham. 

20,680. Prorectina Drawineos, A. Maxwell, Bearsden, 
near Glasgow. 

20,681. Removina Stupor, J. Ashton, Ormskirk, 
Lancs. 

20,682. Srorack of MERCHANDISE, R. E. Leetham, 
Manchester. 

20.688. Putteys, J. W. Knowles, H. Barker, and J. 
Dean, Bradford. 

20,684. Botr_e Stopper, J. Bannerman and D. Miller, 
Arbroath. 

20,685. TreaTinG Mik, F. J. Lloyd, W. Thorp, and 
W. Weddel, London. 

20,686. KitcHen Ranges, 8S. R. Twist, London. 

20,687. Surveyine Roaps, R. Jones and LD. D. Esson, 
London. 

20,688. Parinc Macuines for Potatoxs, E. Geneux, 
London. 

20,689. Rupper Teats, M. D. Armstrong and J. Dowell, 
London. 

20,690. Makinc Compounp Winzs, F. 8. Needham, 
London. 

20,691. DeLiverine Goons, G. J. Morgan and G, Tillot- 
son, London. 

20,692. Tea KetrieEs, J. Robinson and J. E. Watson, 
Ipswich. 

20,693. Ranok Finper, W. A. Burns, F. N. Baker, and 
J. Lena, Nuneaton. 

20,694. Pneumatic Tires for Cycies, H. 8. Groves, 
London. 

20,695. Examinina Inreriors of Casks, F. Hughes, 
London. 

20,696. Lire GuaRps for Tramcars, &c., P. Fisher, 
Dundee. 

20,697. Perroteum O1L Burners, B. W. Winterflood, 


London. 
TREATMENT of Fisres, F. Paternoster, 


on. 
20,699. MeTraLiic Matrresses, H. W. Campbell, Liver- 
1 


pool. 

20,700. Dyzinec and Printino Apparatus, C. D. Abel. 
—(Actien-Gesellachaft fiir Anilin-Fabrikation, Ger- 
many.) 

20,701. Maxine Maps, H. Henrijean and A. Patesson, 
London. 

20,702. Extraction of Copper, T. A. 
London. 

20,703. ALARMS, A. E. Hall and H. de M. Wellborne, 
London. 

20,704. Cycre Cup, A. E. Halland H. de M. Wellborne, 


Irvine, 


mdon. 

20,705. Cycie Rims, T. H. Woollen and F. Waters, 
London. 

20,706. LirHocRaPHIC PrinTING Macuing, E. Milne, 
London. 

20,707. Erezctric Exercisinc Macuineg, M. B. Ryan, 


jogne. 
20,708. Feet Protector, G. L. Lavington, C. J. Axten, 
and W. T. Hall, London. 
— Hotpinc Gates and Doors, L. Fletcher, 
mdon. 
20,710. PHonoorapus, W. P. Thompson.—(F. Myers 
and H. Smythe, United States.) 
20,711. SHow Casgs, W. P. Thompson.—(B. B. Gold- 
smith, United States.) 
20,712. Furnaces, W. P. Thorapson.—(F. W. Braun, 
United States.) 
20,718. Crusuers for Orgs, W. P. Thompson.—{F. W. 
Braun, United States.) 
20,714. Fastener for Currs, K. Kirchberger, Liver- 


pool. 

20,715. Propuction of Castor Bow 1s, T. Smith, Bir- 
mingham. 

20,716. Propucrion of Castor Bow 1s, T. Smith, Bir- 
mingham. 


don. 
20,718. New Cotourtnc Martrers, B. Willcox. — 
(Badische Anilin and Séda Fabrik, Germany.) 





20,719. CoLounine Matrers, B. Willcox.— (The Badische 
Anilin and Soda Fabrik, Germany.) 

20,720. Rorary Enornes, P. G. Servaes, London. 

20,721. Lawn Raxgs, I. M. Phillips, Londor. 

20,722. VentcLe Brakes, G. Hiltenbrand, London. 

20,723. Tim and Cotiar Cup, E. Couch, London. 

20,724. SweEprne and Rotuine Apparatus, F. E. Gold- 
smith, London. 

20,725. Varnish, H. H. Lake.—(A. A. Worstall and C. 
F. Hackathorn, United States.) 

20,726. MmecHaANICALLY Wasaine Sanp, C. H. Regnard, 
London. 

20,727. Hermetic Seavino of Recepracces, J. R. Croft, 
London. 

20,728. Tin Opznurs, I. George, London. 

20,729. ManuracturE of Fasrics, R. B. Ransford.— 
(L. Cassella and Co., Germany.) 

20,730. Pacxine Tga, H. Parkes and R. J. Bainbrigge, 
London. 

20,731. Portaste Scarrotpines, J. Croft-Smith, 


ndon. 

20,732. Construction of Staircases, A. R. Robinson, 
ndon. 

20.788. Propucine CELLULOID-LIKE Propucts, E. Ziihl, 


ndaon. 
20.734. Hanp Looms, R. Flower, London. 
29.735. LiquID-sELLING AppaRaTus, J. C. H. Elle- 
hammer London. 


17th November, 1900. 


20,736. Bracket Screw for Cycies, A. Burgess, 
Malvern. 

20.787. Ciasp for SHutr_e Pees, H. Milner and 8. Firth, 
Yeadon, Yorks. 

20,738. Macic Lanterns, A. G. Manifold, New 
Brighton, Cheshire. 

20,739. Dress Skirt Supporter, H. Horsley, Man- 
chester. 

20,740. Sprino Matrressss, T. Mellor, Glossop. 

20,741. Knrrt1ne Macuings, G. Sowter, W. I. James, 
and W. H. Dorman and Co., Limited, Stafford. 

20,742. CrrcuLar Kwnittinc Macuiyes, G. Sowter, W. 
I. James, and W. H. Dorman and Co., Limited, 
Stafford. 

20,748. VENTILATION of WATER-CLosETs, C. Evans, 
Manchester. 

20,744. Comprnep Rirte and Wire Curtrer, H. 
Hallows, Manchester. 

20,745. ARITHMATIC-TEACHING Device, J. Kellett, Man- 
chester. 

20,746. Hanpiine BarRRgis, J. Elliot and W. Liggins, 
Coventry. 

20,747. Macuine for PLanina Metat, A. E. Allison, 
Middlesbrough. 

20,748. Apparatus for Fotp1no Papsr, M. E. Macauley, 
Glasgow. 

20,749. Cycie Braxkgs, J. Taylor, London. 

20.750. Broocues, J. F. Sumner, Birmingham. 

20,751. Fire Bripors for Furnaces, W. G. Potter, 


London. 

20,752. Desians for ADvEeRTIsina, J. Whitehead, Bir- 
mingham. 

20,753. AtTacHina AppRE:s LaBELs, H. G. Irwine, 
Live 1. 

20,754. Foasceo, A. Grundy, Liverpool. 

20,755. Macuings for Dryina Yarn, B. Cohnen, Man- 
chester. 

20,756. TrEaTING Co-oRDINATION in Tags, C. Tisell.— 
(L. Vorstidter, Russia.) 

20,757. GENERATING Exxctric CURRENTS, E. 
Haanen, Manchester. 

20,758. GENERATING ELxEcTRiIC CURRENTS, E. van 
Haanen, Manchester. 

20,759. INTERNAL ComBUSTION ENoinEs, H. Schwarz, 
Manchester. 

20,760. Sips’ Licuts, J. Shaw and J. Grantham, 
Wellington-on-Tyne. 

20,761. ELectricaL Cktis, D. F. B. Cotes, Burton-on- 

rent. 

20,762. Coverine of Putteys, J. Fraser, Glasgow. 

26,763. Raistnc Wrinpows, M. G. Kelso and G. D. R. 
Douglas, Glasgow. 

20,764. INCANDESCENT ELEcTRIc Lamps, A. A. Guest, 
Birmingham. 

20,765. Hotpers for Evectric Lamps, C. W. Kemp, 
Birmingham. 

20,766. Cuexsz Press, J. Campbell, Glasgow. 

20,767. Vatves, G. Cockburn, Glasgow. 

20,768. Horsxsnor Cauks, W. Ross, G ow. 
769. CaBLE Hanoer, J. D. Brunton, Glasgow. 

. Arr-cooLine Drvics, K. Heimpel, Berlin. 

. THERMOMETER Cask, H. Frank, Berlin. 

2. Grinpinc Macuine, H. Hemmeter, Berlin. 

73. System of Hxatina Boiiers, U. Mantrant, 


van 


20,774. Apparatus for CooLiNe Water, W. Sayer, 


y. 
20,775. PNeumatic Tirgs, E. and J. Walster, London. 
20,776. Rott Camera, J. A. Pautasso, London. 

20,777. Coin- FREED Macurnes, W. H. Stacpoole, 
London. 

20,778. Execrric Arc Lamps, J. A. Heany, London. 

20,779. E:ectric Arc Lamps, J. A. Heany, London. 

20,780. Carrrinck Brits or Horipgers, A. Meyer, 
London. 

20,781. CoLLApsiBLeE Cuarrs, F. Vogel, London. 

20,782. Spinnina Macuings, F. Hodgson and F. Spence, 
Halifax. 

20,783. Pap.ocks, G. B. Melvill, Manchester. 

20,784. Printinc Pizce Goops, 8. Bowden, Man- 
chester. 

20,785. Strap Fastener, W. T. McFarlane, Man- 
chester. 

20,786. Sanp Mou.ps, J. Ferguson and R. H. Stephen- 
son, London, 

20,787. Drivine Betts, G. Miiller, London. 

20,788. SimuULTANEOUS PropucTION of SEVERAL 
PuotocRapuHic Picturss, C. H. E. A. Miethe, Liver- 


Dol, 

20789. Prosectine Pootoorapns, C. H. E. A. Miethe, 
og 

20,790. TuresHina Macuine Frep Apparatus, W. 
Schiifer, Liverpool. 

20,791. TaBLE Devices for Sick Beps, W. Schleuning, 
Live 1. 

20,792. Fittinc Cartriper Casgs, N. Ceipek, London. 

20,798. Fasteninc Devicss for Butrons, J. E. Plator, 


London. 
20,794. Furt Economiser, L. Schramm, Westcliff-on- 
Sea. 


20,795. Sas Locks and BurciaR ALARMS, J, G. Moser, 
London. 

20,796. Drivinc MecuanisM for Bicycigs, J. Kiister, 
London. 

20,797. SounD-MAGNIFYING APPLIANCES, O. Rieger, 
London. 

20,798. Mou.ps for Castine, J. Cox, London. 

20,799. Sarety Expiosive, R. Kindler, London. 

20,800. Primer for Propucine Ianition by ELEc- 
Tricity, R. Kindler, London. 

20,801. Sorvtion of CxrLtotose, J. Imray.— (Ez. 
Bronnert, M. Frémery, and J. Urban, Germany.) 

20,802. PRIsMATICALLY RipGED TRANSPARENT SHEETS, 
M. F. Ewen, London. 

20,808. WATERPROOFING Wax Vestas, J. 8. Studley, 
Bangor. 
804. TRAVELLING Furnace Bars, W. G. Potter, 

ndon. 

20,805. SHARPENING Razors, A. van Kan, London. 


20,806. Decorticatinc Macuings, F, A. Billioud, 
London. 
20 807. Suprtyinc Fug. to Furnaces, The Central 


o—— Company, Limited —(J/. C. Jessup, United 

tates, 

20,808. EtecrricaL BurciaR ALARMS, J. H. Penning- 
ton and V. Yates, London. 

20,809. Opentnc Paper Wraprers, B. Wilson, London. 

20,810. Nirro-ceLLuLose, H. E. Ede and E. Ott, 
London. 

20,811. Gams, A. Levy, London. 

20,812. APPLICATION of ANTISEPTIC INGREDIENTS to 
— and HzatinG Marekiats; P, Tiero; Lofi- 

ms 
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20,813. Sieutinc Apparatus for Guys, H. Grubb and 
A. T. Dawson, London. 

20,814. Disaprgarinc Gun Mountines, W. L. Wise.— 
(Skodawerke Actien-Gesselischajt, Austria.) 

20,815. Locks, E. L. Loewe, London. 

20,816. Corser Busxs, F. C. Nutter and C. A. Sewell, 
Limited, London. 

20,817. Seccrino Currs to Surrt Sieeves, G. Rensch, 
London. 

20,818. Propucinc ANIMATED Errects, W. Gibbons, 
London. 

20,819. Propuction of Brrr, H. A. Hobson, London. 

20,8.0. Sienau Ca.ts, B. Burleigh, London. 


19th November 1900. 


£0,821. Carriacss for Macuive Guns, W. E. Rowlands, 
Liverpool. 

20,822. PNgumatic Tires, F. Westwood, Birmingham. 

20,823. Auromatic Coup.ines, 8. L. Walker and F. W. 
Wilson, Bradford. 

20,824. Werr Forks for Looms, E. Brierley, Rochdale. 

20,825. Dryina and [roninc Macuings, D. K. Tullis, 


Glasgow. 

20,826. Fastener for Leacinos, &c, T. Cowburn, 
Gloucester. 

20,£27. Looms, A. Shorrock, Manchester. 

20,828. Tripops for PnHoroGrarnic Cameras, B. Wi!- 
kinson, Manchester. 

20,829. Loom Donsigs, E. Crook, Manchester. 

20,830. Swart CatcuEeR for SPINNING MAcuHINEs, J. 
Eastwood, Burnley. 


20,831. Drivinc Mecvwanism for Cycies, A. Roberts, 
Burnley. 

20,882. LiraocRaPHic Printinc, J. H. Newman, 
Croydon, 


20,833. Launcuine Boats from Davits, C. B. Winzer, 
Stoke-on-Trent. 

29,834. CLorcn for Veuicte Axves, L. Wainwright, 
Manchester. 

20,835. Prorecror for Hat-prns, A. J. Ransom, Cam- 
bridge. 

20,836. HoL_pEr for HackLINe Macuings, A, J. Morrow, 
Lisburn, Co. Down. 

10,837. Cycte Tor-ciips, C. E. and F. B. Starckey, 
Chelmsford. 

20,838. SusPpeNDER Buckixs, W. Auferminn, Barm2n, 


ermany. 

20,889. Pocket BILLiaRp-MaRKER, C. W. B. Greatrex, 
Blackpool. 

20,840. Wire Netrinc Macuings, E. R. and F.C. Dolby, 
London. 

20,841. Carryine RirLes on Cycies, H. Lucas and A. 
C. Davison, London. 

oe. Cuanoine Osvect Box, E. G. Edwards, Shrews- 
bury. 

29,843. Cotiars for ANIMALS, R. H. Taunton and G. 
Holloway, Birmingham. 

26,844. SropreninG Borries, E. A. Matthias and W. H. 
Harrison, Liverpool. 

20,845. TagaTING Merats and ALLoys, J. H.S. Bradley, 
London. 

20,846. VentcLe WueEgts, G. W. Pitt and E. Martin, 
London. 

20,847. Pirg Joint Fastener, F. Bromley and 8. 
Smeeton, London. 

20,848. FREE-WHEEL Cycies, A. Gibbs, London. 

20,849. INcaNpEscent Licuts, F. W. Schroeder, J. 
Peters, and P. W. Moran, London. 

20,850. Toora Brusues, EK. F. Streubel, London. 

20,851. Screw THREAD-CUTTING Macuing, D. N, Jerauld, 
London. 

20,852. Music Sranp, A. D. and V. J. Cooper, and E. 
C. Rimington, London. 

20,853. Drivinc Turpines, J. Nadrowski and C. 
Knorring, London. 

20,854. O1L-Gas Propucine Apparatus, W. G. Potter, 
London. 

20,555. CLeANSING Casks, B. M. Drakeand J. M. Gorham, 
London. 

20 856. ArracHING Buitons, F. Smith and G. H. Kirby, 
London. 

20,857. TaBLE Game, H. T. Pottenger, London. 

20,858. Arc Lamps, C. V. Drysdale, New Barnet, 
Herts. 

20,859. CENTRIFUGAL Apparatus, C. 
London. 

20,560. Focusstna Devicr for Cameras, H. Holmes 
and G. Houghton, Loudon. 

20 861. PaotoGrarHic Rerovcaine Desk, P. F. Coggin, 
London. 

£0,562. PHOTOGRAPHIC F. H. Sanderson, 
Cambridge. 

20,863. Vinw Finper Apapter, G. Houghton and W. 
A. Edwards, London. 

20,864. Sutpuinic Acips, O, Imray.—(The Basle Chemi- 
eal Works, Siitzerland ) 

20,865. Cover Topes. &c., for Macutne Gons, 0. 
Imray.—{( Deutsche Wajfen and Munitions Fabriken, 
Germany.) 

29,866. AuTomaTic WeIcHING Macuing, E. Garvens, 
London. 

20,867, Friction CLutcuEs, G. Heine, London. 

20,868. Evtectric Lamps, J. Schmidt, London. 

20,869. Drivinc BELts, A. Wiechman, London. 

20,870. ELecTRIC SIGNALLING, H. H. Lake.—(L. Olper, 
/taly.) 

20,871. CoLLar for Horsks, G. H. Buckley, London. 

20,872. Curtinc Macuing, H. Mullins, London. 

20,873. Carspons, H. R. Gregory, Lon‘on. 

20,874. DrcoraTIVE TREATMENT of Woop, E. Milo and 
E. J. Richardson, London. 

20,875. TRawLnets, A. Rushton, London. 

20,876. Boiter Furnaces, W. W. Shilling, London. 

20,877. Fire Escape, J. J. Hawley, Walsall. 

20,878. TeLeGRAPHIC RECEIVING ARRANGEMENTS, A. 
Muirhead, London. 

20,879. CoIN-FREED MECHANISM, J. T. Scott, London. 

20,880. Eco Beaters, R. M. Mumma and L. E. Cowey, 


8S. Berghmark, 


CAMERAS, 


20,881. Liquip Mgasurino Apparatus, L. E. Cowey, 
London. 

20,882. Door H1nox, A. Tournon, London. 

2,883. Paper Ciips, C. J. Brosnan and J. T. F. Mac 
Donnell, London. 

20,884. Harr Cuiprers, G. H. Coates, London. 

2J,885. Mans for ConTROLLING VaLvgs, J. Langridge, 
London. 

20,886. HypRavLic Drivinc Devices, A. J. Boult.— 
(F. M. Hille and C. M. Griije, Germany.) 

20,887. Rartways, J. Brown, London. 


20,888. Preventinc Wrepows from Rattiina, J. M. 
Mills, London. 

20,889. ReversisLe Raixs, J. E. Hall, H. F. Buente, 
and E. R. Behlers, London. 

29.890. MeTHop for Sruppenina Borries, K. Ellis, 
London. 

20,891. Sertinc PLANING Macutne Kyives, J. E. Crake, 
Liverpool. 


20,892. RalLway CaRRIAGE Winpows, A. H. C. Burrow, 
London. 

20,893. CARBONISATION of Peat, H Hoim, London. 

20,894. Process fur WeLpING Metas, H. Goldschmidt, 
London. 

20,895. APPARATUS for Dryina Yarns, J. Tattersall, 
London. 

20 896. Stcutine of Guns, W. Youlten, London. 

20,897, APPARATUS for TREATING Kaw Sucar, E. Casper, 
London. 

20,8 8. Drums for Dryinc Sucar, E. Casper, London. 

20,899. TRANSMITTING Motion INTERMITTENTLY, E. 
Casper, London. 

20 900. TrEaTMENT of Raw Svucar, E. Casper, London. 

20.901. APPARATUS for TREATING Kaw Suaar, E. Casper, 
London, 

20,902. Wincurs, R. L. Gamlen, London. 


20th November, 1900. 


20,9038. Graters, E. Garland, West Kirby, Cheshire. 
2u,904. AUTOMATIC VALVE ATTACHMENT, J. Winterflood, 
London. 
2 — Prorvutsion of Suips, R, Morris, Gateshead-on- 
yue, 


20,906.- Motor Cars, H. W. Clark, Brighton. 

20,907. Fittina Casks with Liquips, 8. Mendel, Man- 
chester. 

— CiEansine O11, J. and J. R. Smith, Keigh- 


ley. 
20,909. Cycte Frames, W. E. Hart, sen., and W. E. 
Hart, Fea Wolverhampton. 


20,910. FiexipLe Cements and Guiug, R. J.C. Collins, 
London. 

20,911. Rorary Harr Brusu, A. O. Abbott, 
Londo: 


20,912. ACCURATELY TONING VIOLINS, T. W. Woodhouse, 
Doncaster. 

20,913. Srgam Pistons, A. MacLaine and H. Wisnom, 
Belfast. 


20,914. Corsets, M. L. Barcley, Glasgow. 

20,915. GoL¥1no InsTRUMENTs, W. Mills, Newcastle-on- 
Tyne. 

20,916. Leaornes, H. J. Cooper and J. Phillips, Bir- 
mingham. 

20,917. Strpinc Catcues, G. Haggart and J. Arnott, 
Bradford. 

20,918. Rocktnc Furnace Bars, J. Neil, Glasgow. 

20,919. GarMENT Hooks, T. Duncan, Glasgow. 

vr Frames of VeLocipepEs, J. Edwards, Folke- 
stone. 

20,921. Jomntinc Metat, M. J. Adams, Leeds. 

20,922. CLosrets, M. J. Adams, Ss. 

20,923. CHarGcER for Macazine Rir.es, J. Hodgkinson, 

gow. 

20,924. CoLourine Matter, E. Lefeuvre, Berlin. 

20,925. So_e Striper, J. E. Hodgson, Kettering. 

20,926. Exectric Arc Lamps, Crompton and Co, 
oe 8. L. Brunton, and A. J. Hodgson, Chelms- 
ord. 

20,927. Governors for Enorves, E. Irwin, London. 

,928. WALKING-sTICK, R. Crichton, Dudley. 

20,929. Puonocrapus, W. Peisker, F. Schlomka, and 
H. Kautz, Manchester. 

20,930. AUTOMATICALLY EXTINGUISHING CANDLES, J. 
R. Graham and H. 8. Robertson, London. 

20,931. ILLuminatina Dintna TaBiEs, H. E. Evans, 
Woodford Green. 

20,982. RoLt-Ho_tpinc Cameras, P. Rudolph and O, 
Niither, Jena, Germany. 

20,933. PHOTOGRAPHIC SHUTTERS, E. 
Germany. 

20,934. Specracues, A. Kahn, London. 

20,935. IMPROVEMENTS in SappLE Bars, J. T. Bednall, 
Birmingham. 

20,936. Towinec Warps, G. H. Wise, London. 

20,937. Hotpina Rxeets or Bats of Corron, G.8. Wise, 
London. 

20,938. DIAPHRAGMS or MEMBRANES Of PHONOGRAPHS, 





Dinitz, Jena, 


W. Peisker, F. Schlomka, and H. Kautz, Man- 
chester. 
20,939. GLaziER’s SoLtpeRInG Iron, J. A. Etcvens, 


mdon. 

20,940. AppLyinc Liquips to Paper, C. L. Burdick, 
London. 

20,941. AppLiance for Fryinea Eaas, B. W. Butler, 
London. 

20,942. Systems of Moror Controt, The British Thom- 
son-Houston Company, Limited —(W. B. Prtter, 
United States.) 

20,943. Systems of Motor ContrRoL, The British Thom- 
son-Houston Company, Limited.—(M. W. Day, 
United States.) 

20,944. MovaBLe Door Cuagcks, T. A. filverwood, 
London. 


20,945. Exectric TeLecrarus, C. Adams-Randall, 
London. 
20,946. Execrric TeLepHony, C. Adams - Randall, 


London. 

20,947. GENERATING ACETYLENE Gas, K. G. Gustafsson, 
London. 

20,948. Coatep Wire Mantracture, G. E. Parker, 
London. 

20,949. CaRRYING PaRcELs on Cycies, H. G. Turner, 
Coventry. 

20,950. Brakes, E. J. Towndrow, Loudon. 

20.951. Runnine Gear fur Vanicitxs, W. C. Slcan, 
London. 

20,952. AERIAL TRAVELLING AppaRaTUs, E. E. Dulier, 
London. 

20,953. Typg-rounDING Macuing, H. J. 8. Gilbert- 
Stringer, London. 

20,954. Macuine for TreaTinc Hemp, T. 


Loudon. 
20,955. MINERAL OIL A. Hentschke, 


London. 

20,956. Larnes, H. H. Lake. — (WW. 
States ) 

20.957. StopperRina Devices for Bortiss, H. T. Gay, 
London. 

20,9.8. StapLinc Wirk, H. H. Lake.—(T. A. Briggs, 
United States.) 

20,959. Exoings for Drivinc Macuines, 4. Hunnable, 
Romford, Essex. 

£0,960. REVERSIBLE GALVANIC CELLS, T. A. Edison, 
London. 

20,961. CaBLes, D. Cook, London. 

20,962. FLurs, H. W. Foxworthy and R. W. Moore, 
London. 

20,963. Visor for Caps, M. Mattes, London. 

20,964. Driving Mecuanism for Cycurs, P. Mochalle, 
London. 

20,965. Horsxs’ Foop, L. Hamburger and H. Kallmann, 
London. 

20,966. GARDEN Toot, C. J. Axten and W. T. Hall, 
London. . 

20,967. Lamps, H. H. Lake.—(W. P. Pinckard, United 
States. 

20,968. Devick for SeparaTinc Ores, T. R. Jordan, 
London. 

AMALGAMATING AppaRaTus, T. R. Jordan, 
London. 

20,970. MacHINE for CrusHina Ores, T. R. Jordan, 
London. 

20.971. MeraLtic Trusses for Bepstgaps, C. H. Hard, 
London. 

20,972. Sate Books, F. M. Turck and M. E. Tracy, 
London. 


Burrows, 
BURNERS, 


Scott, United 


20,973. Darivinac Gear for Vetocipeprs, P. Jensen. 
HThe Hunt Munufucturing Company, United 
States.) 


20,974. SEPARATING ParticcLes, P. U. Askham and J. 
W. Humphrey, London. 

20,975. Continuous CENTRIFUGAL Macuines, W. A. 
Wood, London. 

20,976. Removing GRANULAR MaTeria.s, C. F. W. A. 
Oetling. London. 

20977. WhHEELBARROWS, V. A. 
London. 

20,973. AUTOMATIL WEIGHING Mac:1nk, J. W. Berry, 
London. 

20,979. Tasex, C. Hirschfeld, London. 

20,980. Hes Brakxs, G., W., and G. H. Mackay, 
London. 

20,981. Fittinc Borries, J. W. MacKenzie.—(W. M. 

Fowler, United States.) 

20,982. Merer, F. Moore, London. 

20,983. CoNsTRUCTING COIN-FREED Meters, F. Moore, 
London. 


and C. A. Gates, 





20,984. WATERPROOF GARMENT, &c., T. Burberry, 
London. 
20,985. Tire Covers, The Avon India-rubber Com- 


pany, Ltd., and F. T. Swanborough, London. 

-0,956. PNgumatic Tire Inrcators, 8S. L. Broom, 
London. . 

20,957. Paper Toys, P. G. Reiersen.—(E. Reiersen, 
Norway ) 

20,988. Winpow Catcu, W. Y. Robinson, London. 

29,989. AppaRaTts for Poacuina Ecos, M. T. White, 
London. 

20,990. CycLE Hanpies, W. P. Thompson.—(G. Wolff, 
Germany ) 

20,991. CyLinpER for RoLLER Printino, A. Heoz, 
Liverpool. 

20,992. MakING a Movasses Fopper, R. Schrader, 
Liverpool. 

20,993. Winpows, J. C. Moore, London. 





20,994. Mera Fastener for Boxes, H. M. Clements, 
Canterbury. 





2ist November, 1900. 


20,995. Potes for Te_tecrarH Lines, E. W. Serrell, 
mdon. ~ 
7. Automatic WaTeR Drainer, G. W. mith, 
ord, 
20,997. SkeTcH PresERvER, M. Edmondson and E. Hill, 
Leek, Staffs. 
20,993. Looms, E. Heyworth and W. Smith and Bros., 
Ltd., Manchester. 
20,999. Screw Casement Fastener, J. E. Dean, 
Ashton-on-Mersey. 
21,000. Lapies’ PexrumE Paps, W. Anderson, jun., 
Glasgow. ; 
21,001. Detivertnc Liquips, 8S. G. Mason and W. 
Snelgrove, Birmingham. 
21 002. Mountina Suarts, G. Gilbert and E. Mushing, 
Coventry. 
21.003. INCANDESCENT Lamp Suave Carrier, A. E. 
Kearsley and H. C. Bowman, Manchester. 
21,004. Primary Batrerizs, R. F. Hall, Birming- 


ham 

21,005. Waist Banps, I. Evans, Birmingham. 

21,006. MetTatiic Fittines for Braces, T. Walker, T. 
Walker, jun., A. Walker, and A. E. Walker, Bir- 
mingham. 

21,007. Lucaace Carriers for Cycirs, C. E. Elcock, 
Belfast. 

21,008. Fiat Irons, C. W. H. Croker, Bristol. 

21,009. MgeasurRING Taps for Sprrits, F. W. R. Williams, 
Loughborough. 

21,010. ExpanpING and ConTRACTING FERRULE, C. 
Nettleship, Alnwick. 

21,011. Non-stippinc Tire, B. K. Aunger, Chester-le- 
Street. 

21,012. Sarery APPLIANCE for CLEANING Winpows, H. 
Goldenfarb, London. 

21,013. BLow-pipes for JEweLurrs, J. B. 8. Chedburn, 
Glasgow. 

21,014. FRaUD-PREVENTING SALE Apparatus, W. J. 
Wilson, Birmingham. 

21,015. Gas Fornaceks, W. G. Potter, London. 

21,016. PorTaBLE CoaL Generators, W. G. Potter, 
London. 

21,017. Typewriters, J. D. White, Redhill, Surrey. 

21,018. ComBINaTION Kgy-r1nG and Corkscrew, F. J. 
Coles, Plymouth. 

21,019. Wrencues, C. B. Ketchum and G. W. Schwoob, 
London. 

21,020. Parasois, A. de Micheaux, London. 

21,021. Macuinges for CLEANING Boots, A. R. Green, 
London. 

21,022. Excrration of Firtp Macyets, J. R. Blakie, 
London. 

21,023. Pumps, C. Bonger, London. 

21,0 4. Apsusters for WaistBanps, A. A. Abbott, 
Lonion. 

21,125. Exectric Switcues, The British Thomson- 
Houston Company, Ltd.—(F. W. Hild, United 
States.) 

21,026. Evectric Rattway System, The British Thom- 
son-Houston Company, Ltd —(IV. B. Potter, United 
States.) 

21,027. Execrric Crircctir Grounp Detector, The 
British Thomson-Houston Company, Ltd.—(W. H. 
Pratt, United States.) 

21,023. ELrectric Raitways, The British Thomson- 
Houston Company, Ltd.—(P. Farnsworth, United 
States.) 

21,029. Tacnometers, The British Thomson-Houston 
Company, Ltd.—(C. D. Haskins, United States.) 

21,030. Erectric Raitways, The British Thomson- 
Houston Company, Ltd.—(W. B. Potter, United 
States.) 

21,031. ContTROLLING ELEctric Morors, The British 
Thomson-Housten Company, Ltd.—(4. MW. <Arm- 
strong, United States ) 

21,032. A Brack Pcuisu for Iroy, &c., C. Bordes, 
London. 

21,033. MetaL Printino, D. Owen, London. 

21.034. PHOTOGRAPH-PRINIING APPARaTUs, F. W. Suter, 
London. 

21,035. Apparatus for Inrusinc Tega, F. Moser.—(H. 
Moser, Austria.) 

21,036. Swircugs for ELectric Lamps, H. M. Salmony, 
London. 

21,037. BicycLes, H. 
London. 

21,038. CycLk Brakr, C. A. Day.—(New Departure Bi 
Compriny, United States.) 

21,039. Levets, J. J. Hicks and F. W. Holmes, 
London. 

21,040. Hor and Corp Water Tap, H. J. Quilter, 
London. 

21,041. ReLtrevinc MILLING CurTrers, M. M. Griffiths 
and A. E. Langley, London. 

21,042. Arc Lamp Carsons, 'T. A. Rose and A. Barnes, 
London. 

21,048. HackLine Fiax, J. Horner and J. A. Laughlin, 
London. 

21,044. CeLLULosE FipreLtess Turears, W. A. E. 
Crombie, London. 

21,045. Retainers for Neckwear, W. O. Horn, 
London. 

21,046. Mgasurino Device, R. Riedel, London. 

21,047. Boxgss and Box Srapixes, A. M. 
London. 

21,048. Devick for ManipuLatina VaLves, J. Dring, 
London. 

21,049. Apparatus for Cuttine Grass, J. E. Ransome, 
London. 

21,050. TorLeT Requisites, J. H. Newman, Croydon, 
Surrey. 

21,051. AcruaTINc Brakes on Bicycugs, T. M. Adair, 
Belfast. “i 

21,052. ManoracturE of Merat Tusgs, 8, Frank, 
London. 

21,053. Apparatus for PUNCHING Mera.s, 8. Frank, 
London. 

21,054. INTERNAL ComBusTion Enorngs, S. F. Wiles, 
London. 

21,055. CoMPRESsSED - AIR BRrakgEs, J. 
London. 

21,056. Hair - DRYING 
London. 

21,057. Ianition Devices, A. J. Westlake and A. 
Bluhm, London. 

21,058. MaNuFacruRE of CampuHor, W. M. Binnie and 
C. Smith, London. 

21,059. Stans for ASPHALT PavEMENTs, J. Wetter.— 
(A. Beck, Germany.) 

21,060. Macuinery for LaBetiine Cans, E. Rankin, 
London. 

21,061. Quick-DRYING LiquiD Cement Parnt, W. Ward, 
London. 

21,062. AGGLUTINATING Materia, T. Ingham, Liver- 


Laming and E. Erown, 


Young, 


Lipkowski, 


Apparatus, H. Sonnen, 


pool. 

21,068. CoLouRrED Markina Inxs, A. Raynes, 
London. 

21,064. ComBinep Lerrer Saget and Enve ops, J. J. 
Denison, London. 

21,065. Deronators, L. Wohler, London. 

21,066. AUTOMATICALLY-REGULATED ILnJecToRs, I. N. V. 
Bablon, London. 

21,067. Devices for Sreertnac Gear, A. Bollee, 
London. 

21,068. Manuracture of ExpLosive Suspstances, J. 
Bonnet, London. 

21,069. Cuttina Prorice Iroy, R. A. G. Hurtung, 
London. 

21,070. FeeD-waTER Heaters, A. W. Hamilton and A. 
A. McMaster, London. 

21,071. Betis, BE. D. Rockwell, Birmingham. 

21,072. Yarn Makino, F. V. M. Raabe, London. 

21,073. TreaTinc TexriLe Fipres, F. V. M. Raabe, 


London. 
21,074. INcANDESCENCE Gas Lamps, W. Knopf, 
London. 
21,075. Removinc IncrustTaTION in Borvers, T. 


Lowther, London. 
21,076. MargrtaL to ResemBLe Corn, 8S. H. Sharp, 
London. 
21,077. Stoprina a PowseR Loom, J. J. Zubler, 
ndon, 





SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gazette. 


657,568. Moururiece or Drac ror Suction Pipss 
ror D . W. Rodi. i 


, » Milwaukee, Wis,— 
Filed December 8th, 1899. 

Claim.—(1) In a suction pipe, a drag or mouthpiece 
hinged at one side to the pipe, and held thereto at the 
other side by easily-ruptured devices, for the purposes 
set forth. (2) Ina suction pipe, a or mouthpiece 
connected to the pipe by easily ruptured devices, and 
means whereby the drag or mouthpiece can be re- 











covered after said devices have been ruptured, for the 
purposes set forth. (3) The combination of a suction 
pipe, a drag or mouthpiece, a hinge connection 
between the two at the upper side of the pipe, and 
means upon the side —— the hinge whereby the 
mouthpiece will be held in operative position unless 
subjected to excessive strains, for the purposes set 
forth. 


657,711. Motor Venicir, F. E. and G. 0. Stanley, 
Newton, Mass.—Filed Octuber 16th, 1899. 

Claim.—(1) In a motor vehicle, the vehicle body, a 
steam boiler therein, a hvod extending over the 
boiler and to the rear end of the vehicle ly, @ flue 
extending from said hood upward and at the rear of 
the vehicle, and a flue extending downward below the 
body of the vehicle, whereby the discharge may be 
conveyed to the rear, either above or below the vehicle 
body, substantially as set forth, (2) The combination 
with the body of a vehicle, of a boiler, engine, burner, 
and water tank having a flue extending downwardly 
through it to receive the gases passing from the 
boiler, substantially as set forth. (3) The combina 





tion with the body of a vehicle, of a boiler, engine, 
burner, a-water tank having a flue extending down- 
wardly through it to receive the gases passing frem 
the boiler, and an exhaust pipe arranged to direct the 
exhaust steam into said downwardly extending flue, 
substantially as set forth. (5) The combination with 
the body, burner, and boiler of a motor vehicle, ofa 
hood extended beyond the seat to the rear of the 
body, and discharge flues opening upward and down- 
ward from said hood at the rear of the seat, substan- 
tially as set furth. 


657,774. Water Gate, H. A. Icke, Pietermaritzburg, 
Natal.— Filed July 13th, 1899. 

Claim.—A water gate having a damming surface 
consisting of the segment of a circle, means for 
balancing the said gate about a horizontal axis coin- 
cident with the centre of the said curved gate, in 


[657,774] 


Pas 





combination with a controlling counterbalance weight 
K, a well containing said balance weight, always in 
communication with the water under control, and 
means to connect said balance weight with the wate’ 
gate, substantially as described. . 
657.783. Steam Borrer, C. D. Mosher, New York, 
N.Y.—Filed April 25th, 1894. 

Claim.—In combination an upper chamber, a pair of 

lower chambers, groups of tubes connecting the upper 








with the lower ch: mbers, plug holes in the upp 
chamber through which the tubes are adapted to ps 
and plugs for closing the holes 
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FOREIGN AND ENGLISH PRACTICE IN ELEC- 
TRICAL AND TECHNICAL INDUSTRY. 
No. IV. 


THE consulting engineer seems to be almost entirely an 
English institution. He is misnamed to begin with. No 
doubt he was originally supposed to be an analogue of the 
consulting physician. When your own doctor, who does 
not know what to do with you next, thinks it policy to 
admit it, he advises a consultation with a specialist, or 
consulting doctor. The consulting physician is called in, 
and treats you as a specimen, and is supposed to give the 
benefit of his superior experience and special knowledge 
to your own doctor. If the consulting engineer were in 
an analogous position he would be called in by less ex- 
perienced engineers to advise them. For instance, if a 
maker of engines wanted to improve his designs he 
would bring the drawings up to Westminster, and discuss 
them with a venerable gentleman who had made engines 
all his life, and could tell the less experienced man at 
once how to improve his type. But this is not at all the 
work of consulting engineers. They are really merely in 
the position of architects. No engineer in general 
practice would dream of consulting a consulting engineer 
if he were in a difficulty. On the contrary, it is much 
more frequently his lot to help the consulting engineer 
out of a hole. 

In the law, the barrister to some extent corresponds 
with the consulting doctor. A solicitor, a man of law 
himself, goes to a barrister asa specialist in some branch 
of the law to get definite advice. The solicitor very often 
knows more than the counsel, but he is not supposed to 
know more, and he gets the responsibility off his shoulders. 
Though interesting, it would be perhaps a little out of 
place here to consider the broad question of consulting 
engineers in general. The discussion ought to be con- 
fined to the electrical consulting engineer. There are 
many considerations, however, which affect the question, 
or concern consulting engineers in general, whether 
electrical or not. 

As already mentioned, the theory of a consulting 
engineer is that he is an eminent and experienced 
man who advises other engineers of less ‘eminence. 
This theory does not fit the facts, however. Another 
theory is that he is called in by non-technical people to 
design works, and have them ¢arried out by contractors. 
In this case the theory fits the facts pretty closely, and 
the consulting engineer is in a position analogous to that 
of the architect. Now, the first question that arises is, 
Is the consulting engineer better able to design the work 
than the contractor? The consulting engineer thinks he 
is, of course, and the contractor has no say in the matter ; 
so the consulting engineer has his way. He may leave 
the broad principles to the contractor, and only bother 
himself about details and fads of his own, merely altering 
the contractor’s suggestions until the scheme has some- 
thing to individualise it, and make it the consulting 
engineer’s own. 

The consulting engineer might be merely a buyer, 
whose business it is to see that his client gets good value 
for his money, and is not defrauded ; but this is a view 
seldom taken by him. 

The sinister effect of the system of consulting engineers 
on the engineering progress of this country is incal- 
culable. This is because the manufacturing engineer, 
instead of making what he considers or knows to be best, 
or rather what he knows he can make best, is obliged to 
turn out work to suit the notions of a consulting engineer 
who has probably very much less knowledge or experience 
in the particular kind of work. It must be remembered 
that the idea is that the consulting engineer is the 
specialist, and the manufacturing engineer is the all-round 
man, with superficial knowledge and rule-of-thumb 
experience. It is really quite the other way round. The 
consulting engineer is asked to deal with all sorts of 
problems, ranging over the whole domain of engineering. 
His knowledge must therefore be very general; and his 
knowledge of any particular branch may be sound, if 
he is an able man, but it must at the same time be 
meagre. Now, the manufacturing engineer probably only 
makes one thing, and devotes his whole energy to under- 
standing it, and making it as well as he can. It is 
generally the manufacturing engineer who is the 
specialist. He is hampered, however; and his great 
difficulty is that he cannot standardise his manufactures. 
If he had to deal with only one consulting engineer he 
might standardise all his fads; but he has no such luck; 
he must alter his patterns, and re-design his engines for 
each tender. Not only is this system directly costly, but 
it has demoralised us. America—where the consulting 
engineer in the English sense is unknown—has taught 
all the world but England how to make machinery whole- 
sale. A few English firms are taking up manufacture 
on the interchangeable system; but as a whole it is 
entirely against the grain of the English engineer. This 
is very largely because our absurd system of consulting 
engineers has rubbed the idea firmly in that each order 
must be different from all the others, and no two engines, 
bridges, steamers, or sets of plant should be alike. The 
consulting engineer not only injures our home trade and 
developments, but his evil influence is just as strong in 
the case of foreign, and especially colonial work, as it is 
in most cases under the control of Great George and 
Victoria streets. 

But we are more especially interested in the effect of 
consulting engineers on electrical development as com- 
pared with foreign countries. : 

In the early days of electric lighting it could hardly be 
said that there were any consulting electrical engineers in 
the ordinary sense. There was no need for them until town 
lighting came in. Then companies took to calling all 
sorts of queer people in, apparently because they thought 
they were eminent rather than because they knew any- 
thing about lighting towns. Then the consulting engineer 
got mixed with the contractor sometimes, and he has not 
quite extricated himself even yet. A few towns were 
entrusted to the tender mercies of technical college 





science masters. This seems an extraordinary notion. 
Imagine entrusting, say, the water supply of Birmingham 
to a schoolmaster. Yet this is what was often done in 
electric lighting, and the results were not nearly as bad as 
might have been expected. It must be because the electrical 
professors were a very superior sample. The evils of the 
consulting engineer system have shown themselves more 
strongly in electrical engineering than almost anywhere 
else. While America was manufacturing Westinghouse, 
Thomson-Houston, or Edison plants complete for towns, 
with the units interchangeable, we in this country were 
making dynamos and engines, and everything else, bit by 
bit, and one by one. We could do nothing else. 

The design of a machine for one order had to be altered 
because Professor Prigsome, who was consulting engineer, 
had calculated that the best output per pound of copper, 
disregarding the cost of iron and anything else that would 
have interfered with his calculations, is when the arma- 
ture length is 8°14 times its diameter; and in the next 
the commutator has to be re-designed because Dr. 
Diditbefore thinks he has invented a new brush holder, 
and there was no room for it otherwise. 

But all this is of the past. The whole position of the 
consulting electrical engineer has changed since the 
municipalities took to doing their own lighting. At 
present the state of affairs is very curious. It is against 
the etiquette of the profession for a consulting engineer 
to apply for clients, or to tout for work, or to advertise, 
or push himself directly in any way. Whether this 
etiquette is a good thing or not is not to the point for the 
moment. Town councillors are not the sort of people 
who would know anything about such matters as profes- 
sional etiquette. The result has been that when there 
has been a consulting engineer wanted, all sorts of people 
except the best men have applied for the appointment. 
The sequel is that the consulting practice, as far as 
town lighting and traction goes, is almost entirely in the 
hands of people who have not been ashamed to apply for 
it. There are two or three consulting electrical engineers 
in the first rank who would never dream of doing any- 
thing of this sort, who have kept their practice by their 
ability and reputation; but the majority of the work of 
the country especially in connection with the small 
towns, is in the hands of people frequently of no position, 
knowledge, or experience, who have got hold of it by 
unprofessional means. It is an open secret that many 
electrical consulting engineers apply to local authorities 
for employment, and, in some cases, even engage 
travellers to sound their praises for them. Now, their 
conduct is not criminal; they have only broken the 
etiquette of their profession. The result is that with the 
exception of the one or two already mentioned, engineers, 
who are high in their calling and do not like to break 
through the etiquette of their profession, get practically 
no town work, and make their livings in other ways. So 
much the worse for them. As to the towns—well they 
do not get the best men, and that is their lookout. But 
it must be bad for the industry if the men of best stand- 
ing in the profession are debarred by etiquette from doing 
much of the most important work in the country. 

The local authorities are going still further now; 
they are taking to advertise for consulting engineers. 

It is difficult to see any way out of the difficulty. The 
Institution of Civil Engineers is largely controlled by 
consulting engineers; and if such a state of things came 
about among civil engineers in general, they would 
deal with it very forcibly; but the civils would 
hardly deal with electrical engineers, of whom only a 
few are even members. The Institution of Electrical 
Engineers, on the other hand, is weak, and is not repre- 
sentative of consulting engineers and hardly of electrical 
engineers generally. It has done nothing in this 
matter. It will, therefore, probably go on. 

Of course no blame attaches to the consulting 
engineers individually who apply for work, for if A, who 
is not known, sees B, who is senior to him and better 
known, applying, he feels he must do the same or become 
hungry. He therefore does the same. There are many 
legitimate ways of advertising. Putting an advertisement 
in a paper is, of course, forbidden, though we have seen 
it done by an electrical consulting engineer. The most 
elementary forms of admissible advertisement are to 
wear a large fur collar, or a Homburg hat in town, or to 
wear the hair long, or eschew ablution, or run a double 
name. All these methods are means of getting people to 
say, Who’s that? Most of them are played out and old. 
The double name is the most recent; but it is already so 
largely adopted by the self-advertising second-rate, both 
in society and elsewhere, that it is nearly played out too. 
Then there is writing to the Times. This is a good 
method, for certain technical papers attach more import- 
anee to letters written to the Times than to their own 
columns, and copy them. Writing papers with newspaper- 
catching titles for the British Association is a good 
medium. They come out in the silly season, and a paper 
on “ Electrical Ballooning,” ‘Electrical Colour Photo- 
graphy,” or “ Rapid Electric Railways without Rails,” 
will generally go the round of the country, especially if 
there is no autumn session of Parliament. 

These are only elementary methods after all. Indirect 
advertisement is a high art, and though we might tell our 
readers all about it, it would be irrelevant. 

The best thing for the electrical industry in this 
country would be for the consulting engineer to disappear 
altogether, his place being taken by a buyer, who merely 
see that his clients get good value for their money, 
without dictating to the contractors how the work ought 
to be done. 








In a repens to the Water Committee of the Tenby Town 
Council, Mr. James Mansergh recommends that a supply be ob- 
tained from Precelly Mountain at a cost of £67,000. To carry out 
this scheme Mr. Mansergh suggests a joint scheme between Tenby 
and other towns in Pedic and recommends the Town 
Council to approach the various local authorities with the view of 
ascertaining whether they would fallin with the project, 





LOCOMOTIVE EXHIBITS AT VINCENNES. 
By Cuar.es Rovs-Manrten, S85 
No. Ill. see 

REsuMING my review of the locomotive .exhibits at 
Vincennes, I may observe that since my previous article 
was written I have had further opportunities of testing 
the remarkable capabilities of the engine type which I 
deem the most successful for express work that the Paris 
Exhibition has evoked, viz., the latest four-cylinder 
compound on the Chemin de Fer du Nord. Illustrations 
of the two engines already built to this latest design of M. 
du Bousquet on the de Glehn compound principle were 
dcr to my former article—Tux Enoinerr, Sep- 
tember 21st, pp. 288-290—and to-day the detailed draw- 
ings are given. These will enable a very exact idea to 
be formed of the methods which have been adopted to 
secure the results aimed at. 

Being courteously invited by Monsieur du Bousquet to 
assist at some fresh trials of the new engine, I arrived at 
Calais to find No. 2.641 waiting there to take the 
corridor dining-car train to Paris. It was somewhat 
unfortunate for the purposes of the trial that the express 
was able to get away with absolute punctuality instead 
of leaving twenty-four minutes late, as on the occasion 
of my previous trip, for as the booked time from Calais 
to Paris was ten minutes longer than in the opposite 
direction, in order to allow for making up the time lost 
between London and Dover, or in the Channel crossing, 
or in the transfer of luggage, the margin was too 
large to enable the engine to do its best work 
throughout. Thus the trials had to be made in short 
“spurts” on the more significant lengths of the road. 
Nevertheless this superfluously large allowance of time, 
3h. 40min. for the 185} miles, is 85 minutes longer than 
the best time from Manchester to Euston, the English 
distance being slightly shorter and the English road far 
easier. The load hauled on this occasion by the French 
locomotive was 267 English tons, exclusive of the weight 
of engine and tender. 

With this load, No. 2.641, after starting very smartly 
from Calais Gare Maritime, ascended the eight miles con- 
tinuous bank of 1 in 125 to Caffiers at a minimum speed 
of 52°2 miles an hour, which was steadily maintained 
along the last five milesto the summit. The correspond- 
ing descent to Boulogne was made without steam and 
with an occasional touch of the brake, to avoid passing 
the place too much in advance of booked time, which had 
been prohibited by the authorities. Similarly the engine 
merely played with the train along the level length to 
Abbeville, and thence—after the usual stop for water, ex- 
tended in this case to seven minutes—onward to Amiens, 
passing through that curved and turntable-infested 
station at a slow walking pace. From Amiens, it will 
be remembered, there is a steady ascent at lin 250 and 
lin 888 for 26 miles, viz., to Gannes, this bank closely 
resembling that from Willesden to Tring, but being 
longer and somewhat steeper. Leaving Amiens Station 
at a speed of only three miles an hour, the velocity rapidly 
increased to 40, 50, and 60 miles an hour as we mounted 
the bank, and then to 62, 64, and finally 65:5 miles an 
hour, which we maintained to the summit, although our 
load behind the tender was 267 tons. Thenceforward it 
was necessary to keep down the speed to avoid unduly 
early arrival in Paris, thus the descent to Creil occupied 
271 minutes, whereas the corresponding ascent for the 
same distance had been made in 24} minutes. But the 
work done by the engine may be gathered from these 
facts :—(1) That if the whole journey from Calais to 
Paris, up-hill and down-hill and level, had been made at an 
average pace the same as the lowest at which the eight 
miles bank of 1 in 125 was ascended, the entire run 
would have been done in five minutes less than the 
booked time. (2) That had the whole Calais-Paris 
journey been done at the same average speed as the 
lowest maintained up the last twenty-three miles of the 
bank of 1 in 250 and 1 in 8333 to Gannes, the entire 
journey would have been accomplished in 2 h. 
50 min. This will give some idea of the uphill work, 
with a load of 267 tons, and it emphasises what I have 
more than once pointed out that, the superiority of 
French locomotive work is wholly in the ascent of rising 
gradients, and not in downhill spurts. 

But a still more remarkable exhibition was to follow. 
This consisted in the engine, No. 2.641, being required to 
haul a train, the Nord express, weighing 365} French 
tonnes, or 360 English tons, from Paris to St. Quentin, 
953 miles, in the booked time of 102 minutes, without the 
aid of a pilot engine, the journey including the ascent of 
one bank at 1 in 200 for 13 miles continuously, and 
another at 1 in 333 for 10 miles, and the average start- 
to-stop speed being 56°4 miles an hour. In view of the 
enormous load to be hauled at so high an average speed, 
it was not deemed wise to start five minutes late, as on 
the previous occasion, when the load was 305 tons, but 
the sequel showed that this might have been done with 
advantage to the result of the experiment, for Tergnier 
was reached so much in advance of booked time that, 
as in the former case, the driver had to “ease down”’ 
during the remainder of the journey. Not the slightest 
trouble was experienced in starting out of Paris with that 
huge lcad of 360 tons behind the tender, and when the 
sixth kilometre post was passed the speed had already 
reached 62°1 miles an hour. The ascent of the thirteen- 
mile bank of 1 in 200 was begun at this rate, which 
diminished very gradually to 52-2, the absolute minimum, 
but then rose again, still steadily climbing the 1 in 200 
gradient, until a rate of 57 miles an hour was attained, 
which subsequently decreased slowly to 53°4, and then 
began to increase again just before the summit was 
reached. The average speed up the whole thirteen-mile 
length of 1 in 200 was 56:1 miles an hour, and the lowest, 
as already stated, 52:2. When it is remembered that 
the load was 360 tons behind the tender, and that 
this ascent is at the same rate as from Bedford to Lea- 
grave, on the Midland line ; Wood Green to Potter’s Bar, 
Arlesey to Stevenage, and Grantham to Stoke, on the 
Great Northern; Reston to Grant’s House, om the North 
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British—the last worked by North-Eastern locomotives— 
and steeper than those approaching Litchfield Tunnel 
from either side, on the London and North-Western, the 
remarkable character of this performance will be realised. 

In the descent to Creil care was taken not to exceed 
the authorised ‘‘ special” maximum rate of 77°5 miles 
an hour, although a separate experiment with a train 
d’essai showed that the engine could easily run at a 
speed of 85°8 miles an hour down 1 in 200 with a load of 
over 250 tons and yet be well within her powers, while 
the running was as easy and steady as could be desired. 
In this case, however, the authorised special limit of 
125 kilometres was never exceeded. 

Creil (313 miles) was passed at reduced speed in 
83 min. 10 sec. from the Paris start, and then came 50 
miles on end of almost dead level, but with a slight 
inclination to rise, very similar, in fact, to the Paddington- 
Didcot stretch on the Great Western. This stage of 50 
mniles, from passing Creil at half-speed to passing Tergnier, 
was covered in 47 min. 34 sec., but raore than a minute 
had been lost through a signal ckeck a little south of 
Compiégne. The latter was passed in 53 min. 40 sec. 
from Paris, or 52} min. net, the distance being 52} miles. 
While the train was en plein marche, as the French 
officials expressed it—at full speed—the rate along the 
level and slight rise varied only between 65 and 70 miles 
an hour. Tergnier, 813 miles from Paris, the same dis- 
tance as Amiens, was passed in 80 min. 44 sec. from the 
start, without allowing anything for the signal check. If 
the delay thus caused be deducted, it leaves the Paris- 
Tergnier time 79} min. net for a run of 813 miles, with a 
load of 360 tons behind the tender, drawn by one engine. 
It may be recollected that on the previous occasion, with 
805 tons, the same run was made in75 min. 18sec. Two 
such performances as these are quite without parallel in 
my experience, and are even unapproached. This early 
passing of Tergnier left nearly 21 min. for the remaining 
15 miles, so unfortunately it became necessary to ‘ ease 
down,” to avoid arriving unduly in advance of booked 
time. A second signal check at Montescourt caused 
nearly another minute’s delay, and a third adverse signal 
brought us to a standstill in St. Quentin yard, just 
outside the station, the 954 miles from Paris having been 
run in 96 min. 13 sec. gross, from start to stop, or in 
944 min. net, if the signal delays be deducted. The final 
stop inside St. Quentin Station was made in 97 min. 31sec. 
from Paris, or 4 min. 29 sec. under the fast booked time, 
in spite of signal delays amounting to 3 min. 35 sec., and 
of speed being eased down all the way from Tergnier. 
This is an achievement that will take a good deal of 
beating, seeing that the load would be reckoned as 
thirty-six coaches on the South of England lines, or 
thirty on the Midland. 

The next duty assigned to this remarkable engine con- 
sisted in taking the corridor dining-car boat train from 
Paris to Calais Pier. The load was 235 tons, exclusive of 
engine and tender, which would have been reckoned as 
‘* 233 coaches ” had it been running between Dover and 
London. Although the time allowed for the 185} miles— 
two miles farther than from Euston to Manchester, and 
virtually the same distance as from King’s Cross to 
Leeds—is only 3h. 30 min., with a six-minute stop at 
Abbeville for water, pending the laying of the troughs, 
the engine found a difficulty in filling up the time, and 
was stopped dead in Creil Station 32 min. 9 sec. from the 
start, being ahead cf booked time, so that the road was 
not ready. Subsequently we were badly checked several 
times through the mail train having broken down in 
front of us. This latter, however, was shunted at Abbe 
ville, but we were delayed 14 minutes outside and in 
that station. Leaving Abbeville six minutes late, we 
ran steadily at 70 miles an hour along the level length to 
Etaples, and at 57°5 miles an hour up the rising gradient 
of 1 in 185, which extends for about four miles thence. 
Adverse signals were encountered at Pont de Brique, and 
a bad slack for relaying near Boulogne; but then a 
vigorous rush was made at the eight miles ascent of 1 in 
125, and with the effect that the speed up tbe last five 
miles to the summit averaged 61°8 miles an hour, and 
never fell below 55:2. A smart run down the corre- 
sponding descent brought us—after yet one more signal 
check at Fontinette—to a standstill at Calais Pier, oppo- 
site the Gare Maritime, a minute before booked time. 
Now, the total delays by two extra stops, five signal 
checks, and a relaying slack, amounted to 23} minutes, 
without taking any account of the slowing to walking 
pace through Amiens, and the six-minutes regular stop 
for water at Abbeville, with its separate slackening 
and starting. But if those be added, the total delays 
amount to 10 minutes more. This will enable an idea 
to be formed how easy it will be to make the journey 
in three hours when the water-stop shall be rendered un- 
necessary through the adoption of the track-trough and 
tender scoop, notwithstanding that the distance is as far 
as from London to Leeds, and farther than from London 
to Manchester. I make these comparisons in order that 
English readers may be able the better to realise what 
work those French engines are actually doing. 

Yet one more trial has been made during the Exhibition 
season with the free one of the Exhibition twins Nos. 
2.641 and 2.642. The former was tried with a relatively 
light load of 154 English tons, equal, however, to fifteen 
South of England coaches, as officially computed at 10 
tons per coach. The programme was to attain the 
authorised ordinary maximum rate, 120 kiloms., or 74°4 
miles an hour, as soon as possible after starting from 
Paris, to attack the 13-mile bank of 1 in 200 at that 
rate, and to maintain it undiminished to the summit. 
Events rendered it impracticable to carry out this pro- 
gramme, but what was done afforded strong ground for 
believing that, but for unforeseen contingencies, it would 
certainly have been accomplished. These contingencies 
consisted in no fewer than four signal stops between the 
third and seventh kilometre posts. As a consequence we 


started on the bank itself from a state of absolute rest. 
But our speed rose so steadily and persistently, that when 
we passed the summit after 12 miles of continuous 





mounting up 1 in 200, the speed had risen to 73 miles 
an hour, and was still rising. Let any reader imagine 
this being done approaching Potter’s Bar or Corby or 
Grant’s House from the south, or Harlington from the 
north, and the true meaning of the performance by 
No. 2.641 will be realised. Barathon, in each case, as 
before, was the skilful driver of the engine, and from 
Monsieur Rudloff, who was once again in charge of the 
experiments, I experienced the same courtesy and assist- 
ance that I have so often had the pleasure to acknow- 
ledge. I append a log of the Paris-St. Quentin run. 

I may add that as I write I am in receipt of a commu- 
nication from an official source to the effect that still 
more recently the same engine, with a load of 230 tons, 
has made the run from Paris to Amiens, 81} miles, in 
71 minutes, and from Amiens to Calais Pier, 103} miles, 
in 96 minutes, in each case from start to stop, or 
2h. 47 min. total running time. This may be left to 
speak for itself, but the fact should be borne in mind 
that Leeds is practically the same distance from King’s 
Cross, and Manchester two miles nearer to Euston, vid 
Stoke. Interesting possibilities are thus suggested. 

I have dwelt at some length on this notable phase of 
the Northern Company’s part in the Locomotive exhibits 
at Vincennes, partly because it is, so far as I am aware, 
unique—there being no other instance within my know- 
ledge of a railway company building two Exhibition 
engines, one to be on view in situ, and the other to be 
simultaneously running show trains on the railway which 
is to be the future theatre of the operations of both ; and, 
secondly, because the performances of the outside 
‘“‘ twin” have also been unique in my experience for their 
extraordinary excellence. In this case I include in my 
comparison all the voluminous statistics that have 
reached me as to the performances of other engines. 
For after careful collation I can find nothing that equals 
at all points these achievements of No. 2.641, Chemin de 
Fer du Nord. I do not say that they have never been 
equalled. I only say that I have no knowledge of such 
having happened. But I do not doubt that this and 
more will be accomplished in the future, and, I earnestly 
hope, in Britain. 

It does not appear to be necessary to enlarge at much 
length upon most of the other de Glehn compounds at 
Vincennes, because “ sister’”’ engines of those shown re- 
spectively by the Orleans and Est railways have recently 
been described and illustrated in THE ENGINEER (August 
17th, 1900, and July 6th, 1900, respectively), and speci- 
mens of their work—in the case of the former—given in 
some detail. Moreover, they are the latest-born of the 
family, and have sprung into existence full-grown, as it 
were, without having experienced the gradual up-growth 
from ‘small beginnings that characterised the establish- 
ment of the de Glehn four-cylinder compound type on the 
Nord, Midi, and P.L.M. lines. It is true that the Orleans 
and Est compounds possess each some speciai character- 
istics according to the particular design of M. Solacroup 
and M. Salomon respectively, but these have been 
sufficiently dealt with in the descriptions already given. 
In the case of the other French railways, however, on 
all of which the same compound type has been adopted 
as the standard, there are various special points worthy 
of notice, with which I hope to deal in my next article. 

The following is the log of the trial run with engine 
No. 2.641, Chemin de Fer du Nord; load, 360 English 
tons, exclusive of engine and tender, and 468 tons inclu- 
sive of engine and tender:— 











Miles ex Paris. Stations, &c. Actual times. Due. 
— ... Paris. ..dep. 1 50 36 150 0 
3%... St. Denis... pass 57 4 — 
Gt ..; Eaereeaete ... as 55 59 31 
94... Villiers-le-Bel er Se 
12} ... Goussainville... ... ,, 6 45 
a8F ..,, TORWROS 5. se, ee 45 9 0 
184 ... Survilliers ...... ,, 13 9 
ee) os AO oa ey ae 16 8 
ee. | re 19 3 
317... Creil (slack) ... ... ,, 23 46 
a. Sane am 27 34 
38% ... Pont St. Maxence... ,, 31 28 
444 ... LongueilS.M. ... ,, 37 7 

(Slack by signal), 
523 ... Compitgne ... ... ,, 44 16 
564°... Longueil A. ... ... ,, 48 10 
Sie ... nommotie ” own ss 49 10 
60} ... Ribecourt ... ... ,, a are - 
63 Ourscamp ... ... 5; 64 22... — 
66} ree 57 57 
713 BOE oc. 5 sey OE 
‘(i rere i Ae - 
81? .... Tergnier... Fis: 53 11 20 ... - 
88} Montescourt ... ... ,, 1020: 0 : 
(Slack by signal). 
ae: aa re 21 50 
955 ... St. Quentin Yard... arr. 26 49 
(Stop by signal). 
dep. 27 10 -- 
952 ... St. Quentin Station arr. 3 28 7 3 32 0 
BOOKS RECEIVED. 
Fowler's Mechanical Engineers’ Year-book for 1901. Edited by 


Wm. H. Fowler. Manchester: Scientific Publishing Company. 
Price ls, 6d. net, and 2s, 6d. 

An Elementary Text-book oy Coal Mining. By Robert Peel. 
Seventh edition. London: Blackie and Son, Limited. 1900. 

A Contents-Subject Index to General and Periodical Literature. 
By A. Cotgreave, F.R. Hist. 8. London: Elliot Stock, and West 
Ham Public Libraries. 1900. 

A Century of Copper. Part II. Expansion of the Industry ; 
Cost of Extraction ; Uses of the Metal ; Distribution of Ores, &c. 
By Nicol Brown and Chas. Corbett Turnbull. London: Effingham 
Wilson. 1900. Price 5s. ; 

Report of the. Board of Education, 1899-1900. Vol. i., The 
Report, price 6d. Vol. ii., Appendix to Keport (Secondary Educa- 
tion), price 1s. 3d. _ Vol. iii., Appendix to Report (Elementary 
— price 3s. 6d. London: Eyre and Spottiswoode, 








Ir is announced that a coal company at Pittsburg has 
contracted to ship 450,000 tons of bituminous coal to Nantes by way 
of Baltimore, 





LITERATURE. 

Structural Iron and Steel: A Text-book for Architects, Engi- 
neers, Builders, and Science Students. With numerous 
examples, illustrations, diagrams, and tables. By W. T. 
TWELVETREES, Member of the Institution of Mechanical 
Engineers; Vice-president of the Civil and Mechanical 
Engineers’ Society. London: D. Fourdrinier, Builder 
Office, Catherine-street, W.C., and Whittaker and Co., 
Paternoster-square, E.C. 1900. 

In the commencing chapter relating to ‘‘ Iron prodiue- 
tion,” the varieties and chemical constitution of the three 
principal iron ores, the. extraction of the metal from 
them, the operations of roasting, smelting, and finally 
the turning out of the resultant pig iron, are succes- 
sively treated. When comparing the relative values 
of the cold and hot-blast processes, it is stated that the 
economic advantages of the hot-blast process are now 
thoroughly appreciated by English and Scotch manufac- 
turers, but in a minor degree by Welsh smelters. This 
inferior estimation is said to be due to the fact that the 
iron ores produced in Wales are not of a highly refrac- 
tory character, but so readily reducible, that the possible 
saving by the aid of the newer method is comparatively 
small. It may, therefore, be inferred that a natural 
superiority of the ore might be attended with results due 
to that cause, and not to any particular method of 
smelting. The pig iron produced by either process will 
be found to be a simple mixture, or, perhaps, an alloy, 
varying in composition, but from which cast, malleable, 
and wrought iron and steel are subsequently made. 

The author goes at some length into the manufacture 
of iron, apparently assuming that his readers know 
nothing about it. He tells them that as it is 
rarely that castings are made from one kind of iron, 
several brands are mixed together, and their relative 
proportions will depend upon the form to be given to the 
casting, to the work required of it, and to the stresses to 
which it may be subjected. The knowledge necessary 
to ensure the proper proportions, and to attain the 
desired results, belongs to the art of the founder, whose 
practice includes, in addition to metal mixing and castings, 
pattern making, moulding and furnace work. From the 
mixture of different brands of iron, or, as it may be 
correctly termed, by a system of judicious blending, eight 
grades of cast iron have been developed for commercial 
utilisation, each of which has a distinct and easily recog- 
nised mark attached to it. Blends are also made by 
mixing two or more of the eight grades, and 
it has been found~ that combinations of numbers 
1, 8, and 4 are well adapted for constructive pur- 
poses, producing clean and strong castings. After a 
brief description of the older processes for making wrought 
iron, including dry puddling, which is now rarely used, 
the author passes on to the more modern method which 
the furnaceman designates as pig-boiling. The con- 
version of the puddle ball into the bloom, then into 
the puddle bar, the formation of the pile, and from 
it the production of mercantile forms of iron in the shape 
of bars, plates, angles, tees, and rails, all of any required 
section, are very clearly described, and the description 
may prove useful to those who require little save.a super- 
ficial knowledge of the subject. 

The Bessemer, the Siemens, and the Bloomery pro- 
cesses, the last being still used in America and else- 
where, though only suitable for naturally pure and rich 
ores, need no further mention on our part. In alluding 
to the manufacture of steel, the author remarks that 
“the term is applied to metals differing so widely one 
from another in strength and other qualities, that some 
confusion exists as to what may really be. meant by 
‘steel.’ It is impossible, in fact, to determine where 
wrought iron ends or where steel begins.’’ Without dis- 
cussing this question, which is far more of a theo- 
retical than of a practical nature, we have, at any 
rate, a constructive material under the name of 
“mild steel,” which the Board of Trade, an 
authority which is by no means prodigal in its 
regulations and concessions, permits English engineers 
to stress up to six and a-half tons per square inch, which is 
some advance beyond the four and five tons allowed in 
the case of wrought iron. The same department per- 
mitted a unit stress of seven and a-half tons to be 
employed in certain members of the Forth Bridge, but 
that was a special dispensation, warranted under the 
peculiar attendant circumstances, and very possibly not 
likely to be repeated. 

When discussing ‘external forces, stresses, and 
strains,” it is enunciated that ‘‘ loads may be described 
as internal when the force exerted arises from the weights 
of the parts themselves, and as external when they are 
due to the influences of other bodies.”” This distinction 
appears to us to be more specious than real. Theo- 
retically when working out either analytically or 
graphically the determination of the stresses upon the 
various members of a bridge or roof girder or truss, their 
weight is frequently for the time neglected. But when it 
becomes subsequently necessary to assign to each 
member its adequate sectional area, the weight of the 
girder and truss must be added to the load already 
assumed, and becomes a part of the dead permanent 
load, and cannot be regarded in any other light than 
that of an external load or force. The distinction is, 
moreover, a little confusing, especially if it is to be 
assumed that “although the force of gravity itself is 
actually an external one, its direct manifestation may be 
inside a body.” It is satisfactory to observe that Mr. 
Twelvetrees adheres strictly to, and defines very clearly, 
the modern signification of the terms stress and strain. 

We quite concur in the statement that ‘impact tests 
have not received the amount of attention which their 
importance deserves.” As the question at present stands, 
the effect of a moving load in comparison with one of a 
static character will never be even approximately deter- 
mined until more experiments have been carried out upon 
railway bridges under actual working conditions and the 
resulting stresses accurately ascertained. We shall then 
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be in possession of information hitherto hidden from us, 
and the knowledge thus acquired will, if we are not mis- 
taken, cause great changes in the old stereotyped ideas 
prevailing respecting the general subject of dead and live 
loads. The author is not far wrong when he observes 
that ‘a factor of safety is not only meaningless, but is 
based on entirely fallacious premises.” As a matter of 
fact, the so-called factor of safety is little better than a 
term to express our own ignorance respecting the real 
nature and effect of dynamic action. 

In Part II., the method of making joints, the 
puncturing and drilling of plates, and riveted, bolt, and 
other descriptions of fastenings, are fully treated of, and 
although there is nothing particularly new in this portion 
of the contents of the volume, it will well repay perusal. 
Rules are given for apportioning the diameter and pitch 
of rivets in both single and double shear, and for the 
thickness of plates, and for the dimensions of other 
details in connection with joints and fastenings. That 
full practical knowledge of the building up of the different 
parts of iron and steel structures, which can alone 
impart confidence and competency, can only be acquired 
after considerable training and practice in a first-class 
drawing-office. There the designing of bridges, roofs, 
and other examples of constructive iron and steelwork 
upon a large scale is a matter of daily occurrence, and 
the pupil and apprentice acquire there insensibly all that 
essential practical information which no book can teach 
them. 

Columns of cast iron, wrought iron, and steel are 
treated of in the first three chapters of Part III. Therein 
the author, while admitting that it is to Hodgkinson’s 
experiments, carried out some sixty years ago, that we 
are still indebted for the chief sources of our knowledge 
as to the strength of columns, rejects his somewhat 
antiquated, inconvenient, and troublesome formula now 
but little used by engineers. He wisely prefers that of 
Professor Gordon and the modification of it by Rankine, 
while at the same time frankly accepting the inevitable, 
‘that results given by the two formule are apt to exhibit 
considerable differences.” In ‘“‘ Bending Moments and 
Shearing Forces,” a word of warning is addressed to those 
who are in the habit of consulting inadvisedly text-books 
and pocket-books with respect to the formule for calculating 
the safe loads of joists, girders and, trusses of different 
types of construction. In able and experienced hands these 
compilations save time and labour, but in others they are 
frequently a delusion and a snare. A brief reference is 
made to ‘Graphical Diagrams,” and the application of 
this simple and elegant method to the ordinary cases of 
loads on beams and cantilevers sufficiently investigated 
as far as the scope of the work permits. In alluding 
to open web girders—for they could not be discussed in 
the present treatise—it is observed “‘ that beams with 
latticed webs are used in building construction where 
great strength is necessary.’ This assertion is not borne 
out in practice. If we take, for instance, large examples 
of building construction, such as extensive warehouses, and 
heavy goods stores of our great railways, similar to those 
of the Great Eastern at Liverpool-street,* it is never the 
lattice girder that is employed, but what the author terms 
the “compound beam,” known to engineers as the box 
girder. It may be mentioned that “‘joggling” can very fre- 
quently be avoided by the insertion of filling or packing 
pieces. It must, however, be resorted to in cases where 
the filling strips become very long, as it would not be 
justifiable to introduce the large amount of extra riveting 
required. A joggled joint, nevertheless, never affords 
the same neat, finished appearance of one of the flush 
pattern. A chapter on floor-framing and an appendix, 
containing a selection of useful practical tables, com- 
pletes the present volume, which is, in many respects, 
superior to others of the “ Students’ Series” of our 
contemporary. It is written in a free, open style, and, 
above all, brought well up to date, a most meritorious 
feature, which by no means invariably attends books 
which are partially reprints, and assumed to be efficiently 
revised and amended. 


‘| Text-book of Gas, Oil, and Air Engines. By Bryan 
Donkin. Third edition, revised and largely re-written. 
London : Chas. Griffin and Co., Limited, 1900. 

TurRE is probably no book on gas and oil engines more 
widely read and more generally respected than that of 
which the third edition lies before us to-day. It is, 
indeed, so well known that the reviewer’s commendation 
is scarcely necessary. But when a work has appeared 
before him so often the critic is tempted to turn aside 
from the pleasant and easy task of praising its many 
excellencies to look for omissions and defects. 

As a history, past and contemporary, of internal 
combustion motors it would be difficult to imagine 
a book more complete than Mr. Donkin’s; but when we 
turn from the descriptions of engines and their parts, 
and look for information on their use and operation, we 
find ourselves at a loss. A chapter on gas and oil 
engine driving would not have occupied much 
Space, and would not, we think, be out of 
place in a text-book, because several points bearing on 
the proper construction of the engine could be more 
clearly demonstrated by considering the difficulties or 
benefits which result from their use than by any other 
method. A scientific writer is apt to forget that in the 
use of an engine economy and efficiency are not always 
the most important features. It is frequently of far 
greater moment that an engine should work with the 
minimum of intelligent attention than that it should con- 
sume a minimum of fuel. To put a concrete case, it is 
far from incredible that a simple agricultural engine, con- 
suming, say, 1} lb. of oil per take horse-power per hour, 
light be more economical than a superior engine requir- 
ing only 1 Ib. of oil for the same output, if the attendance 
of a farm hand was sufficient for the former, whilst 
more expensive labour was required for the other. We 
think, then, that Mr. Donkin would have added to the 
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value of his work if he had included some critical remarks 
on the actual use of heat engines. For example, it is 
well known that certain conditions will cause the deposit 
of carbon in the cylinders. We have an impression 
that Mr. Donkin has referred incidentally to this fact, but 
the index gives no clue to the passage, and there is cer- 
tainly no attempt to discuss the matter fully. Again, 
every one is aware that under certain conditions of work- 
ing and construction the charge in a cylinder will strike 
back or ignite at the wrong time and in the wrong place. 
It is of the greatest importance to both the user and 
designer of gas engines that they should know the exact 
causes which conduce to this result, but as far as we can 
find Mr. Donkin does not discuss them. Another point— 
small, perhaps, in that it can be readily answered, but still 
of importance—is the nature of the oil to be used as a 
lubricant in the cylinder and the quantity of it required. 
We are speaking from the designer’s point of view when 
we say that these points all require more attention than 
they are given in this volume, or shall we say, more 
systematic attention for such like details as the proper 
proportion of diameter to stroke, the correct point of 
ignition, the area of ports and passages, &c.; we know 
they are in the volume, but it is only with difficulty that 
they are found. We are aware that in a series of 
chapters, forming a very excellent summary, the views of 
different workers on many essential problems are very 
ably discussed, and we have but little doubt that nearly 
all the omissions we have mentioned are only omissions 
in appearance, as answers will be generally found by an 
intelligent study of the volume; but that is not enough. 
Mr. Donkin’s book is used for reference, and it should 
therefore be made possible to find rapidly all the infor- 
mation possible on any desired topic. 

On more specific points, too, we might ask for further 
information. Take the important question of governing. 
We have a general discussion of the subject, excellent in 
its way, and we have a brief description of the governing 
arrangements in connection with very many of the engines 
mentioned; but there are not enough drawings or sketches 
of governors, nor is any attempt made at showing the 
practical working out of the various methods enumerated. 
Self-starting devices, and the various methods of mount- 
ing ignition tubes, particularly porcelain tubes, are also 
but scantily treated. 

But after all is said and done, it has to be admitted 
that there are few more able books than Mr. Donkin’s, 
and if there are omissions, the reader may at any rate be 
satisfied that he cannot be led astray by any statements he 
finds in the volume, and may rest assured that the views of 
every authority are ably and accurately expressed, and 
that where the author gives his own opinion it has only 
been reached by profound consideration and _ lucid 
judgment. 


Penrose’s Pictorial Annual: The Process Year Book, 1900. 
a and Co., 8 and 8a, Upper Baker-street. Price 
3s. 6d. 

Ir is scarcely possible to speak too highly of the taste 
and care shown in the get up of this charming annual, 
which surely demonstrates triumphantly the yearly 
advance of process work, particularly in the direction of 
half-tone and colour reproduction. Even in this last 
most difficult branch process seems likely to achieve 
results which, but a few years ago, would have been re- 
garded as outside the bounds of possibility—at any rate 
in England, where we are still far behind our continental 
and American neighbours in the matter of colour work. 
What will be of more immediate interest, however, to the 
readers of Tox ENGINEER, is the question of process v. wood 
engraving. To the editor of the Process Annual, who 
naturally holds a brief for the former, the answer is not in 
doubt—to him the days of wood engraving are numbered, 
and even for such subjects as machinery and furniture he 
claims that process has abundantly vindicated its superi- 
ority, ‘‘ Not because it is cheaper it is not, 
where hest work is concerned—but because it is better.” 
Nevertheless, with all deference to the opinion of Mr. 
Gamble, we confess to preferring the woodcuts to the 
process blocks given in the Machinery Supplement to 
THE ENGINEER for November 23rd. It must be remem- 
bered that there is a difficulty in doing justice to process 
blocks owing to the great rapidity required in journalistic 
printing, though probably in time this may be sur- 
mounted. Certain admirable and picked samples of 
machines in the volume before us go far to justify his 
contention, however. Nothing could well give a would- 
be purchaser a better idea of Taylor and Challen’s 
machine, for instance, than the half-tone block by Wan- 
tage and Gillett, worked up for catalogue printing. That 
process work has been so slow of adoption for theillustra- 
tion of catalogues, where a fac-simile reproduction of the 
article for sale is all desirable, is indeed astonishing, and 
can only be accounted for by the inherent conservatism 
of the British mind—always slow to overcome the vis 
inertia of habit. 

Before closing this brief notice, we would draw atten- 
tion to the article on ‘Photo Plastic,” dealing with a 
novel application of photography hitherto unsuspected by 
the general public, though it appears to have been a 
dream of theorists as far back as the year 1861. To 
begin as a photograph and end as a bas relief seems to the 
lay mind as impossible a transition as the traditional 
‘silk purse from a sow’s ear.” The difference seems 
one of kind, not one of degree. Yet it has been bridged 
over by the singularly ingenious process, a lucid descrip- 
tion of which will be found on page 25, by Hofrath O. 
Volkmer, director of the Imperial Printing and State 
Paper Offices in Vienna. Not having seen examples of 
it, we are unable to say how far the result is, artistically 
speaking, successful. The volume before us forms the 
sixth of a very interesting series. It will be technically 
valuable, we imagine, as recording the latest advance and 
improvements in photo-lithography, and forms in addition 
a very artistic book, with pictures that are likely to be 
highly appreciated by many who are profoundly ignorant 
of the methods by which they are produced. 





MINERS’ WAGES IN SOUTH WALES. 


THE views expressed last week in an article on “ The Coal 
Position in South Wales” were confirmed by the result of the 
Sliding Scale audit, which awards the colliers from December 
1st-an increase of 24 per cent. in wages, making the rate 733 
above the standard of 1879, and raising it, in fact, to a height 
never known before in the history of the trade. The argu- 
ment was, it may be remembered, that though there has 
been a gradual decline in coal prices from the maximum 
quotation of 30s. per ton, yet there has been no such abrupt 
transition as to justify its description as a collapse or 
“slump.” Among its other merits, the Sliding Scale affords 
the best, if not the only, means of discovering what the 
movement in prices has actually been over any length of 
time. There have been fluctuations with a downward 
tendency since the beginning of the year; but nevertheless 
wages based on the average net selling prices f.o.b., 
have advanced by successive stages of 5 per cent., 133 per cent., 
two rises of 5 per cent., then 124 per cent., and now 2% per 
cent.—an aggregate increase of 43$ per cent. since January, or 
a total increase of 61} per cent. since the close of the strike, 
with one intervening reduction of 1} per cent. in February, 
1899. The Sliding Scale, moreover, serves another useful 
purpose besides that of a test of the changing position of the 
trade. It supplies a clue to actual prices as compared with 
those published week by week or day by day on ’Ciange. 
The audit declared on November 30th covered the months of 
September and October. Tako, for example, the official 
market reports as supplied to THE ENGINEER for September 
28th and October 26th, which dates are selected as sufficiently 
representative. On the former day, at Cardiff, best steam is 
cited as again at 29s. to 30s., and the lowest price, No 2 
Rhondda “ through,” 15s. 6d. to 16s. 6d. ; while the October 
quotations are :—Best steam, 24s. to 26s.; No. 2 Rhondda 
“ through,” 15s. to 15s. 6d. But on reference to the Sliding 
Scale table it is seen that when wages are 732 per cent. above 
the 1879 datum, the average price of coal must have been 
between 16s. 3:43d. and 16s. 5:14d., the exact average appar- 
ently being a fraction over 16s. 4d. The difference between 
this sum and the average which would be struck between 
highest and lowest of the official quotations is considerable, 
and is not to be accounted for by the relatively lower figures 
of the Swansea market. The coalowners who have been 
standing out for high prices attribute the discrepancy to the 
practices of the middlemen, who compete for contracts and 
custom at less than ruling rates, trusting to a turn in the 
market to give them a profit ; while the middlemen retort on 
their accusers that there are members of the Coalowners’ 
Association who covertly make bargains at under-cutting 
rates, thus reducing the average and spoiling the market at 
the same time. 

With wages 733 per cent. above the standard, and 
materially higher than they were in 1873—when coal rose 
from 23s. to 32s. per ton, falling in December to 22s. 6d.— 
it might have been thought that the colliers were contented, 
and the more so because they are assured on respectable 
authority that, although the Scale may have reached summit 
level, a reduction is not likely to be in sight for six months 
to come. They ate not satisfied, however; the chimerical 
idea of maintaining prices by restricting production still 
haunts them, or, at least, it pervades the minds of their 
leaders ; and at the Joint Sliding Scale meeting on Novem- 
ber 30th, the coalowners were invited to appoint a special 
day to discuss ‘‘a mutual scheme for the control of output 
of coal.” The request covered more than appeared on the 
surface, as was presently revealed. But on the proposal of 
limiting the supply, the coalowners’ representatives were 
outspoken, and even peremptory. The subject had received 
a decent meed of consideration when Mr. D. A. Thomas, 
M.P., urged his fantastic scheme, ‘‘ made in Germany,” for 
Limitation of the Vend; and it was more respectfully debated 
in all its possible bearings, when Sir W. T. Lewis submitted 
a plan whereby the collieries should, in effect, enter into 
something like a pooling arrangement for regulating the 
output when prices had fallen to a certain level, the pit or 
pits closed down to be recompensed out of a common 
fund. But then, as now, the Association declined to be 
beguiled into a departure from orthodox economics; and 
last Friday the workmen’s delegates were informed that the 
masters were unanimous in refusing to entertain the proposal 
of a joint conference, or to discuss a restriction of the output 
in any form whatever. Mr. Archibald Hood, who presided, 
went further, and, protesting against the unauthorised “ stop- 
day ” of a few weeks ago, announced that in the event of any 
similar illegalities on the part of the colliers the Coalowners’ 
Association would put the law into force. This led to the 
disclosure of the arriére pensée, which is Mr. Pickard’s ever- 
lasting topic—namely, a minimum wage. ‘“ Mabon,” M.P., 
intimated that, whether the owners agreed or not, the men 
would take their own measures for limiting production in 
a very effectual manner, as occasion arose, and when the 
underselling tactics of middlemen reduced prices below a 
certain fixed point ; for the men were determined that their 
wages should be protected, and a minumum appointed on a 
permanent level. What, however, the amount of the mini- 
mum wage was to be, the workmen’s representatives were un- 
able to say, when they were requested to give the coalowners 
some facts to consider. It is evident that while wages have 
been on the ascending scale for nearly two years, ‘‘ Mabon” 
and his colleagues have not troubled to discuss the basis of a 
minimum, or, as they prefer to call it, a “living wage.” Nor, 
while wages remain 73? per cent. above the 1879 standard, is 
it probable that they will perplex themselves with a question 
belonging to a day of small things, the recurrence of which 
both masters and men are agreed in desiring to postpone as 
long as they can ? 











Gas ENGINES AT THE Paris EXHIBITION.—The firm spoken of as 
Messrs. Dudbridge in our issue of November 16th, is the Dudbridge 
Ironworks, Limited, formerly Humpidge, Holborow, and Co. The 
dimensions of their four horse-power engine should have been 

iven as 6? diameter by 9}in. stroke. We are requested by 
ichard Hornsby and Sons, Limited, to state that the vaporiser in 
their oil engine is only used in starting. 

PROTECTION OF INDUSTRIAL PRrovERTY.—The President of the 
Board of Trade has appointed the following to be British delegates 
to the Conference of the Union for the Protection of Industrial 
Property, to be held at Brussels on the 11th inst.:—The Right Hon. 
Cc B. Stuart Wortley, M.P., Hallam division of Sheffield; Sir 
Henry Bergne, K.C.M.G., Chief of the Commercial Department of 
the Foreign-office; Mr. Cornelius N. Dalton, C.B., Comptroller- 
General of the Patent-office. Mr. Balfour has also appointed Mr. 
Herbert Hughes, of Sheffield, to be technical adviser to the British 
delegates, and Mr, Edward Vicars, of the Foreign-office, to be 
their secretary. Mr. Hughes is the sec and treasurer of the 
Sheffield Chamber of Commerce. It is quite probable that the 
report of Sir Edward Fry’s Committee may be published in time 
for consideration by the Committee. 








560 





THE ENGINEER 


Dec. 7; 1900 








CENTRAL AMERICAN SHIP CANALS. 
No IV. 

As has been already remarked, one very important 
feature of the scheme proposed for the control of the 
torrential Chagres is the free passage towards the 
Atlantic, during periods of maximum flood, of 1200 cubic 
metres per second. This is to be accomplished by the 
provision, at some distance from the Bohio dam, of two 
regulating weirs connected with river diversions on each 
side of the canal. One of these, with a bye-wash of 54 m., 
will be constructed at Bohio, on the left of the 
canal, and serve to dispose of 500 cubic metres per 
second; while the other, with an outlet of 76 m., will be 
established in the neck of the Rio Gigante, on the right 
of the canal. The following drawings serve to indicate 
the dimensions and general character of these weirs, which 
are to be of the Stoney design, so successful in operation 
on the Manchester Ship Canal. A few words, however, 
may be necessary to make clear the operation of the 
flood-gates. These will be 3m. high, and, when com- 
pletely lowered, will rest on sills fixed at the point 14 m. 
above sea-level. 

In periods of drought, when the level of the lake may 
fall to a point 16 m. above sea, the gates will be 
completely lowered, but in normal times they will either 
remain closed or be raised to the point necessary to 
maintain the lake surface at the mark 17—this additional 
reserve of 1 m. being a provision for losses by evapo- 
ration and infiltration. When a flood occurs, the hatches 
will be successively raised—for the purpose of preserving 
this level—to afford outlet for whatever surplus presents 
itself, until—the maximum height of 3 m. having been 
reached—the discharge equals 1200 cubic metres per 
second. From this time, if the supply of flood-water is in 
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excess of that volume, the hatches will be lowered so as 
to limit passage through the weirs.to the current in ques- 
tion, and the surplus will naturally be thrown back and 
impounded in the lake, raising its level above the point 
17. It could thus happen, if the flood were very 
severe, that the level of the lake reached the point 20; 
all the gates would by that time have been completely 
closed, their crests would be brought back to the point 17, 
the flood-water exceeding the height of 3 m. would roll 
away in a maximum stream of 1200 cubic metres per 
second, and the storage in the lake of 150,000,000 cubic 
metres would be realised. Tosecure these ends, it has, of 
course, been necessary to calculate very precisely the 
length given to the weirs. Analogous arrangements are 
contemplated at the Alhajuela weir, but in this case the 
maximum discharge per second will be 700 cubic metres, 
and the quantity impounded 100,000,000 cubic metres. 
To carry off the flood-water discharged through the 
Lohio weirs, the river diversions partially executed on 
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both sides of the canal by the de Lesseps Company will 


be completed and utilised. Embankments, however, will 
be raised wherever they appear necessary to protect the 


canal from any possible overtlow, and in the event of | 
any accidental addition to the discharge of 1200 cubic | 


metres per second coming from the weirs, the excess will 
drain into the bed lying between the channel and the 
canal levees. It should also be noted, as regards the 
Rio Gigante weir, that the flood waters flowing thence 
will lose much of their initial force in the neighbouring 
morass of Pena Blanca. 

The principal requirements estimated for in connection 
with the works contemplated at Bohio, dam and weirs, 
are :— 


Excavation ... ... ... . 1,057,800 cubic metres, 
Clay puddling ... ... ... ... 825,700 9 

Cement masonry 34,050 a 
Dry-stone packing 18, #5 
Rockwork ... ... ... 39,900 it 

Wood for piles, &c. ... 3260 ial 
pn i 213,500 kilos. 

Sluices ... 425 square metres. 


from a technical standpoint or in relation to cost. 
Generally speaking, it has been possible to secure sites 
which provide a rock foundation, and in such cases con- 
crete dams are contemplated. The most important are 
those intended to close the valley of the Rio Obispo and 
throw the waters of that river into the channel of the 
“* Divide ;”’ and the Pedro-Miguel dam, which is to be of 
earth, and is destined to close the valley of the Rio 
Grande on the right of the canal. Opposite to it, on the 
left side, in a rock cutting of the railroad, which will here 
be deflected, a masonry weir is contemplated. The fol- 
lowing table summarises the more important details 
concerning these works :— 


centimetre does not exceed 6°50 kilos. As an accessory 
to the dam, a regulating weir is projected on the left 
bank of the Chagres on the rocky ridge against which the 
dam will be supported. It is estimated that five years 
will be required to complete the dam, and that the latter 
will call for—- 


Excavation { Ordinary earth ... 51,400 eubie metres 
RRR occas, ange es ; : 
Masonry work ... 150,000 7” 


The regulating weir will be of similar design to those 
contemplated at Bohio, and will be capable of discharging 
700 cubic metres per second. This weir will necessitate 
the excavation of no less than 109,200 cubic metres of 


























Dam, Weir. | | 
aa gth | vende Mat gone Earthwork.| Rockwork.| Masonry. | Ironwork. |Flood-gates, 
at crest. | height. Length. discharge. 
m. ihe a8 c.m. c.m. ¢.m. c.m. c.m. kilos. sq. ™m. 
Obispo 100 18°25 50 70 4,460 = = 8,000 | 20,000 
Paraiso 9 | 8 85 5 | 44,70 | — | = 5,200 | 7,000 | 33 
ReteoMigusl: .. 39 | 975 | 47 “ 47,950 | 111,900 | 7,500 60 | — Bs 
Miraflorts .. w50) 5 | _ Gas ee. S 
| 

















As noted in an earlier article, the dam projected at 
Alhajuela will have a triple purpose: (a) to hold back a por- 
tion of the waters of the Upper Chagres, and so assist in 
controlling the floods, (b) by the creation of a vast 
reservoir in which the latter will be impounded, to supply 
the summit level during the dry season—usually about 
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three months—and (c) to furnish the necessary hydraulic 
power, transmitted by electri- 
city, for operating the canal. 
The site proposed for it is 
a constricted rocky gorge, 
situated about ten miles 
north-east of kilometre post 
45, where the Chagres for the 
first time touches the route 
of the canal. It will be 
founded on compact rock, 
the greatest depth of which 
is about 9 m. below the 
Chagres low-water mark, or 
28°40 m. above the mean 
level of the oceans. The lake 


| which it is destined to create will have, at the point 61 m. 


above sea, a superficies of 2300 hectares, or 5182 acres. The 
surface of the water in the feeder at the latter’s junction 
with the lake has been fixed at the point 58, and there 
will be a gradient of 16°75 m. in the 15} kiloms. of 
conduit in which the water will flow on its way to the 
“Divide.” The water which should be stored in the 
reservoir for the alimentation of the canal and the pro- 
duction of motive power, us well as to compensate for 
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rock, much of which, however, will be of service in the 
construction of the dam. 

During the operations at Alhajuela, it will be essential 
to divert the waters of the Chagres, and for this purpose 
a temporary dam, 300 m. long, will be required. 

The feeder needed to connect the Alhajuela reservoir 
with the summit level of the canal will have to pass 
through ten miles of rough and, in many places, difficult 
country. The project of the Technical Committee pro- 
vides for a uniform flow of 25 cubic metres per second, 
but is sufficiently elastic, in the improbable event of that 
volume being proved insufficient, to readily secure an 
increase. The gradient will be equal to 0°80 m. per kilom. 
in parts where the sides are of unfaced earth or rock, 
and 0°60 m. in the tunnels, trough bridges, and the open 
conduit between the two ducts spanning the valley of the 
Chilibre. The first section of the route, a distance of 
83 kiloms., must traverse the flank of a plateau on the 
left side of the Chagres, cut up by ravines, at the feet of 
which flow meanderingstreams. Forthe purpose of clearing 
these gaps, dams founded on rock, and forming so many 
lakelets for the passage of the conduit, will have to 
be constructed, while in other places the ridges of the 
plateau, for an aggregate distance of 595 m., will require 
to be tunnelled. The second section of the route, rather 
longer than 8 kiloms., includes the valleys of the Chilibre 
and Juan Mina, tributaries of the Chagres, and these 
will have to be spanned by aqueducts, one 1400 m. long, 
the other 610 m. long, united by an open channel 1140 m. 
in length. These ducts will consist of three metal tubes, 
each of 2°40 m. diameter, posed on cast iron gratings on 
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the natural losses of the lake itself, has been estimated at 
160,000,000 cubic metres, equal to a depth of about 23}ft., 
from points 58 to 64°50 m. above the sea. Between the 
latter point and the estimated maximum level of the 
reservoir—68 m. above sea—it is proposed to impound 
100,000,000 cubic metres of flood; consequently, as the 
low-water mark is at point 28°40 m., the estimated 
maximum reserve in the lake will be 40 m. in depth. As 
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Alhajuela 


will be seen from the plans which accompany this 





article, it is proposed that the dam shall be 285°50 m. 
|long, measured along the crest — which is to be 
| strengthened with a parapet about 3}ft. high—with 
| an elevation of 51 m. from foundation to summit at the 
| deepest part of the valley. It will be constructed of con- 
| crete masonry, and the cross section appears to be in 


The other dams and weirs accessory to the locks | complete accordance with the requirements of modern 
present no difficulties worthy of note, whether regarded ! engineering in that the maximum pressure per square 


Elevation of the AlhajuelaDam (upper side). 
THE ALHAJUELA DAM 


| a concrete bed, and the foundations contemplated would 
| admit of the ultimate receipt of a fourth tube in the 
| event of it being deemed desirable to increase the capacity 
of the feeder. The third section follows a hilly flank on 
the slope of the left bank of the Chagres, often inter- 
sected by narrow ravines, which will be cleared, some- 
times by trough bridges, sometimes by means of dams, as 
in the first section. Several ridges will require to be 
tunnelled, and from the point where the conduit abuts on 
a high hill, separating the Rio Gamboa from another 
valley, a tunnel 430 m. long is projected. Altogether, 
there will be on the route of the conduit 28 dams and 
| dykes, representing in the aggregate 29,000 cubic metres 
| of masonry; 15 earth dykes, representing a cube of 
| 11,400 m.; a levee of puddled clay and earth, 230 m. 
|long, and representing a cube of 69,000 m.; 14 short 
=, of the aggregate length of 1555 m., and the 

longer tunnel already mentioned. It will be seen from 
| this necessarily condensed description that the con- 
struction of the feed-water conduit will be relatively 
costly, but there appears no reason to doubt the accuracy 
of those responsible for the surveys and plans that the 
projected works present no very serious engineering 
difficulties or elements of insecurity. For the execution 
of the entire scheme there will be required, it has been 
| estimated :— 


Excavation 








fOrdinary soils... ... 232,000 cubic metres, 
2 a ae 336,000 


” 


L . ) 
Earth dykesand {Earth... ... ... 73,000 an 
levee \ Puddled clay ... 8,400 7 
Ms Ti ta ews Suse 1,555 metres. 
Dams and dykes in concrete 


MASONTY... «2. 22. see «s+ «ee 29,000 cubic metres. 
Ducts over the valley of the 

Chilibre, including the three 
tubes, platform, and shed... . 
Iron foundation for same 


2,010 metres, 
all as 45 
Trough bridges over the Falupa 


” 


ee a 
Light tramways to the various 
works ee 5,000 ,, 





The railway, 16 kiloms. 200 m. in length, which is con’ 
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templated to open up the region of the Upper Chagres, 
will have its origin near Gamboa, where it will join the 
existing track along the route of the great cutting and 
connected with the Panama Railroad. It will extend to 
a plateau overlooking the site of the Alhajuela dam, on 
which will be placed the workshops and other installations 
incidental to the enterprise, and will en route touch all 
the more important points along the rigole d’alimentation 
where operations requiring the supply and accumulation 
of material are projected. The specifications for its con- 
struction include :— 


7. » {Ordinary ... 125,500 cubic metres 
Excavation) Rock |. |. a 
Deerennmene 170,300 _ ,, iP 
Masonry for constructive works ... , 5 is 
Metal bridging... ... ... .. 179 metres 


Reference to the map published in THz ENGINEER of 
October 26th, will show that a considerable section of 
the Colon-Panama Railroad cannot be maintained in its 
present route without seriously interfering with the pro- 
ject for. the completion of the canal; it would not only 
cross the latter, but also be permanently inundated 
in the area created by the Bohio dam. It will con- 
pee be necessary to effect a rectification of the line 
so as to bring it always on the left side of the navigable 
channel, and outside the region covered by the waters of 
the Bohio lake. It is proposed that the deflection shall 
commence a little distance from the site of the dam, at 
the kilometre post 23-000, and rejoin the existing line at 
Miraflores. The proposed deflection would, therefore be 
about 50 kiloms. long. 

It has been deemed expedient to limit present attention 
to the first needs of the enterprise, and to reserve for 
future consideration the question of increased harbour 
accommodation at the two extremities of the canal. 
There already exists at Colon a fair harbour, provided 
with basins and wharfs in direct communication with the 
Panama Railroad ; and it appears not unlikely that these 
works, though admittedly restricted, may, with the 
provision of an inner harbour, within the canal itself, 
meet the requirements of the first vessels making a transit 
of the new highway. This projected basin would be a 
prolongation of Folk River bay, and be 1000 m. long 
and 150m. broad. A pile pier would be constructed 
along one side, and ample room for anchorage would be 
found on the other. At La Boca, near the Pacific, the 
Panama Railroad Company has already provided con- 
siderable facilities for shipping, and these could be much 
increased in the future. 

Such, in brief, is the present condition of the studies for 
the Panama Canal, and there now only remains for con- 
sideration—before passing to an inquiry respecting the 
rival schemes—the estimated cost of the works, which it 
is fondly hoped will result in the completion of this 
hitherto ill-starred and often misunderstood enterprise. 
Intimately associated with the estimates is the question 
of labour supply. This, from the point of view of climatic 
influence, has already been touched upon. Experience 
has demonstrated that the evil character of the climate 
may in a measure be redeemed, and that, with reasonable 
care and precautions on the part of the administration, 
there is at least one race which may be depended upon 
to withstand the comparative insalubrity of the isthmus. 
As to their recruitment, the Special Technical Commission 
offers the following observations :— 

Will it be possible to recruit the number of labourers judged 
needful for the accomplishment of the project? There are at this 
moment about 3000 on the works. The nuraber should be in- 
creased to 5000 in the first year, reach 16,000 during the period of 
greatest activity, and average 12,000 during the ten years assigned 
for the completion of the enterprise. The American Commission 
appointed in 1895 to examine the Nicaragua project estimated 
that 15,000 to 20,000 Jamaican labourers could ™ engaged under 
contract. It is, therefore, not rash to conclude that 12,000 such 
labourers could be assembled at Panama. The old company 
imported into the isthmus a much larger number. The particulars 
which have been furnished us confirm the possibility of enlisting 
them, subject, however, to the condition that no obstacle will be 
raised by the Government of their country, and that, on the other 
hand, the Nicaragua Canal is not proceeded with at the same time 
as that of Panama. 

The estimates of cost of the various works appear to 
have been framed with considerable circumspection. It 
is possible that, in some particulars, practical experience 
on a large scale may result in modifications more or less 
important ; for instance, the units adopted as the bases 
of calculation may be reducible by improved methods of 
working, while, on the other hand, the course of exchange 
may exercise a certain influence on the price of labour 
in the isthmus, where payments are made in silver. It 
is not, however, believed that such considerations will 
sensibly affect the aggregate estimate, or the assurance 
that the latter may properly be regarded as a maximum. 
The average prices applied, including transport and 
workmanship of al] kinds, are: For drag-work, 8f. and 
sometimes 3°50f. per cubic metre; for ordinary excaya- 
tions, 3°50f.; and for excavation of rock, 5°50f. per cubic 
metre. These have been fixed to accord with the net 
cost of the work actually in progress in the central 
cutting, with certain modifications which appear to be 
justified by future conditions. The unit adopted in the 
case of masonry for the locks and dams on the route of 
the canal is 50f. per cubic metre, increased to 60f. for the 
Alhajuela dam. The following are the estimates arrived 
- by the Technical Committee, grouped under convenient 

eads :— 





Francs. 
(a) Excavation of the canal— 
Atlantic section ... 20,568,000 
Bohio Lake section Se aan 
RENE RNMEIE285 50 iG aes Bbc), cue’. nco! aka) se 
Paraiso. section 3.00 3.5 Sen 2 se nce tie ew EOD 
Pedro-Miguel section ... 4s 168, Sood hoes 3 
PUCHC BOONE. ccc sce Sez eke. ade aga’ ans: Oe 
On account of omissions and contingencies ... 21,000,000 
Linings of the canal Sie aa vou tt 7,000,000 
242,000,000 
( ) Locks— 
OMG MIOUD 6): 5. a ies oe Sa a Re 
Obispo group... 20.0... se see nee vee ove 29,928,000 
RNG 6552 dee: 00d ea ne ee: ZR ee ee 








Pedro-Miguel group ... cee ee eee 28,851,000 
eco) ee a ee Cerra. | 
Approach basins, hydraulic machinery, &c....__ 1,675,000 
Contingencies i eas” Pace GUN eles Wen celts 
137,000,000 
(c) Dams and weirs— : 
Bohio dams and weirs, including the tem- 
PONY WOKE... ccs oc. si ds ee 10,981,000 
Obispo weir-dam... ... ... 451,700 
Paraiso dam and weir... die sundae Seek 1,348,700 
PURINES ig aes cage. dee ge tee 896,900 
EMP See as wad RUS 50,200 
Alhajuela, including accessory works 12,210,700 
Contingencies PRON UE 4,060, 
30,000,000 
(d) Flood channels and widening— 
Channel on left of canal ... ... 5,547,000 
Channel on right of canal... ... ... ... ... 5,550,000 
Widening at various points of the Bohio Lake 3,298,700 
Contingencies AG. feat a hae ae Bee ee 604,300 
16,000,000 
(e) Railroads— 
Deflection of the P.R.R. ... 14,000,000 
Upper Chagres railroad err 
COGN oad ake ade a bee 3, 
16,000,000 
(f) Feed-water conduit— 
Estimated expenditure 15,000,200 
Contingencies uF 999, 
17,000,000 
(7) Miscellaneous— 
Purchase of land, &c.... 00.0... ae 6,000,000 
Arrangement of motive power, &c. .. 13,000,000 
19,000,000 


The Technical Committee has thought fit to add to the 
477,000,000f., the aggregate of the estimated expenditure 
enumerated above, a further lump sum of 35,000,000f. “‘ on 
account of works which have not been considered, and the 
necessity of which may hereafter be revealed.” This brings 
up to nearly 57,000,000f. the reserve for ‘‘ contingencies,”’ 
certainly a very considerable margin, and increases to 
512,000,000f. the expenditure deemed adequate to ensure 
the completion, equipment, and opening of the canal. 
This estimate might be reduced by about 40,000,000f. b. 
postponing the construction of the second chamber to-all 
the locks, or increased to 525,000,000f. (£21,000,000) by 
at once providing the locks with two chambers of equal 
width—questions which, it may be remembered, were 
referred to in our last article. 








HOLDERS AT THE BIRMINGHAM GAS- 
WORKS. 
No. I. 

Tue steady extension in the use of gas throughout the 
country, which goes on unchecked notwithstanding the 
concomitant increase in the application of electric light- 
ing, is nowhere - better -illustrated- than in- the city of 
Birmingham, where both the gas and electricity supplies 
are now in the hands of the Corporation. ~ Despite the 
immense progress made by the electric light undertaking 
in Birmingham, the gas consumption grows apace. For 
instance, during the twelve months ending 31st March last 
the quantity of gas consumed was 7°6 per cent. greater 
than in the preceding twelve months. The causes of the 
continuous growth in gas consumption are not obscure. 
The use of gas for heating and cooking increases every 
year, while gas engines are brought into more and more 
general application. But, perhaps, of late years, the pre- 
payment meter, on the penny-in-the-slot principle, has been 
the most potent factor in extending the consumption of gas. 
Thanks to this admirable invention, gas is rapidly becoming 
the general illuminant in the houses of the working-classes, 
where until recently it was practically unknown. Bir- 
mingham, in common with other large centres of popula- 
tion, has experienced the impetus which the prepayment 
meter has given to gas consumption, and the works and 
storage accommodation existing a few years ago proved 
so inadequate to meet the growing demands for gas, that 
very extensive additions were planned, many of which 
have now been completed. These additions are note- 
worthy both in respect of their great extent and of excel- 
lence of design and execution. As the sequel will indi- 
cate, they embody engineering works of the first 
magnitude. 

The gas department of the city of Birmingham was 
formed in 1875 to take over the management of existing 
works which had been purchased by the Corporation from 
private companies. The engineering staffs of the com- 
panies were retained virtually in their former positions 
when the transfer to the Corporation was carried out. 
The engineer of the late Birmingham and Staffordshire 
Gas Company, Mr. Henry Hack, M. Inst. C.E., was 
retained as engineer to the Swan Village and Saltley 
Works of the gas department of the city, and the new 
Nechells Works, adjoining Saltley, have now also come 
under his control. The remaining two works of the 
department are under the management of Mr. Charles 
Hunt, M. Inst. C.E. The Birmingham Gas Department 
was fortunate in finding two such capable engineers in 
charge of the works which were transferred to the Cor- 
poration in 1875, and no little portion of the success 
which has since been achieved by it has been directly 
due to the great ability of each of these men. Itis at 
Saltley and Nechells that the most recent extensions and 
additions have been made, and it has therefore fallen to 
Mr. Hack’s lot to design and supervise the construction 
of gas plant on a scale which is po equalled at Beckton 
pa perhaps East Greenwich, and the new municipal 
gasworks at Vienna. We are indebted to Mr. Hack for 
the placing at our disposal particulars of the new plant, 
together with the drawings and views which we shall 
reproduce for the purpose of this article, of the gigantic 
gasholder which has lately been completed at Saltley. 

Before poscouing to describe this new gasholder— 
photographs of which during construction will be found 


on page 568—we may fitly refer to an enlargement of an 
existing gasholder which was carried out before the 
erection of the new one. This gasholder was originally 
completed in 1876, and had a capacity of about 2,000,000 
cubic feet. No better illustration could be afforded of 
the great changes which have been made in gasholder 
construction than the scheme for the enlargement of this 
gasholder. The guide framing of a modern gasholder is 
essentially different from that of one made in 1876, while 
that again differs from the earliest examples. The bell, 
or holder proper, has likewise undergone substantial 
changes since sgn = were first made. The No. 5 
gasholder at Saltley, of which we are now speaking, was 
built during the transition period in gasholder design. 
The guide framing of the earliest holders consisted 
merely of three or more independent posts or columns 
of cast iron, and a simple bell, of which the height was 
limited by the depth of the tank. Very soon horizontal 
girders connecting the columns were introduced. In the 
case of small holders, having only three guide columns, 
the tops of the columns were connected by girders, which 
leaned a triangle above the crown of the holder. ~ But 
where a greater number of coluinns were employed; the 
connecting girders were throughout their length outside 
the circumference of the bell, and it was therefore possible 
to introduce them at any point between the bases of the 
columns and their tops, instead of only at the tops. 
These horizontal girders, assisted in some cases by 
diagonal ties, did not materially alter the character of the 
guide framing, which still depended chiefly on the inde- 
pendent strength of each of the heavy rigid columns. But 
by degrees the girders increased in importance, until in 
the modern gasholder the columns are so braced together 
by them and by diagonal ties that the guide framing be- 
comes in effect a stiff vertical hollow cylinder. The 
columns independently would be totally inadequate 
to resist the strains which the guide framing is 
called upon to stand, but the system of bracing them 
together by tiers of struts or girders, and diagonal ties, 
converts them into a framing which cannot be distorted 
appreciably from its cylindrical form except by fracture, 
or an uprooting of the holding-down bolts. The changes 
in the type of guide framing have been accompanied and 
rendered possible by the change from cast iron to 
wrought iron and steel as the material used in its con- 
struction, just as steel lattice girders have taken the 
place of cast ‘ron girders in other branches of engineering 
work. Nowhere is the significance of this change more 
marked than in gasholder construction, as a cursory com- 
parison of modern guide framing with that of thirty years 
ago will show. 


The bell of the gasholder also has undergone great 
changes since the early years of. gasholder construction. 
Starting as a simple cylindrical shell as high as the tank 
is deep, and provided with a roof or crown, it has gradually 
developed into a telescopic structure of as many as six lift, 
each of which is as high as the tank is deep. Broadly speak- 
ing, a tank such as that of the largest gasholder at the 
East Greenwich works would; under the old system of a 
simple non-telescopic bell, have been adapted for a gas- 
holder of amaximum capacity of about two millions of cubic 
feet. Greater capacity with a simple bell could only 
have been secured ‘by deepening the tank; a course 
which would have been attended by greatly enhanced 
cost, and on that, as on many another site, by immense 
difficulties arising from the shifting character of the sub- 
soil. But by the expedient of building up the bell of six 
telescoping lifts, each of about the capacity of the simple 
bell for the same tank, the capacity of the holder erected 
on that tank is increased sixfold. Thus the maximum 
capacity of the largest holder at East Greenwich is 
actually over 12 millions of cubic feet. This telescopic 
construction of the bell is now adopted in all large gas- 
holders, and it has had the effect of reducing immensely 
the cost of storage of gas. The cost of excavating and 
rendering impervious to water a tank of 200ft. to 300ft. 
diameter increases enormously with the depth to which the 
excavation is carried, unless the nature of the subsoil is 
exceptionally favourable. Hence it is now the common 
practice to make the tank reasonably shallow and to 
multiply the number of lifts in the gasholder. The 
East Greenwich giant gasholder, designed by Mr. 
George Livesey, M. Inst. C.E., illustrates the ex- 
treme limit to which this practice has been carried. 
The diameter of the tank is about 300ft., and its 
depth is only 381ft. 6in. The holder comprises six 
lifts, each of this depth. The ratio of diameter to 
height in this tank and holder is well illustrated by a 
popular simile which emanates from Mr. Livesey. The 
tank and each lift may be properly represented by a penny 
piece, and consequently the proportions of the holder 
when all the lifts are up are those of a pile of six penny 
pieces laid flat exactly above one another. Owing to the 
shallowness of the lifts, this enormous holder, which is 
the largest in the world, and has a capacity of nearly 
12,100,000 cubic feet, does not rise to a greater height 
than do some other gasholders of less than two-thirds its 
capacity. It represents a departure from common prac- 
tice in gasholder design, and special precautions had to 
be taken to guard against the tendency of the inner or 
first lift to tilt. Only on sites where a shallow tank must 
be employed by reason of the water in the ground, would 
it be justifiable to adopt lifts of which the diameter is nine 
and a-half times the height, as is the case with the lifts of 
the East Greenwich giant structure. That gasholder was 
designed by Mr. Livesey*to avoid the difficulties attend- 
ant on a deep excavation on an unfavourable site, and the 
unusual precautions taken by him to prevent tilting of the 
inner lift have proved efficacious. In all other gasholders 
of considerable size, however, the tanks, and consequently 
the lifts have been made deeper than in the East Green: 
wich holder. Owing to the great cost of making a large 
tank, old single-lift gasholders have in several cases 
recently been remodelled, and converted into two cr 
three-lift gasholders. The existing tank has thus teen 
made to serve for a gasholder of double or treble the 





capacity of the one for which it was originally planned, 
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and ‘increased-storage accommodation has thereby been 
secured without the cost either of excavating a new tank 
or of securing additional land for it. 
the No. 5 gasholder at Saltley was carried out on these 
lines in 1898. 
the original framing and bell, were utilised, and the 
capacity of the holder was doubled by the alteration. 
The work was in many respects so interesting, and illus- 
trates so well the engineering difficulties which such an 
enlargement, presents, that we are glad to be able to give 
some particulars of the methods adopted by Mr. Hack in 
this instance. 








ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. VIL. 
THE NANCY COMPANY. 

So far we have chiefly described German and Swiss work ; 
we will now turn to a French exhibit. The Compagnie 
Générale Electrique, which should have a more distine- 
tive title, had a particularly interesting exhibit. For 
short we will call it 
the Nancy Company, 


The enlargement of 


The existing tank, and the greater part of 


The works are at Nancy, occupying about 60,000 square 
yards. There is a canal on one side, and a railway runs 
through them; the works themselves occupy 14,000 
square yards. The main shop for dynamos, motors, 
and transformers is 4000 square yards ; it is in four bays, 
each with an electric overhead crane. There are addi- 
tional buildings for small work, stores, offices, kc.; there 
is a separate building of 700 square yards for making 
accumulators. All this is important, chiefly as showing 
that in France electrical engineering is very much alive. 
We would be very proud if a works this size were put 
down in this plucky way by Englishmen in this country. 
Our works, with certain exceptions, have grown slowly, 
and when a firm gets more orders than it can fill it groans 
and sends them away, unless the orders are so insistent 
that the company is compelled to enlarge. 

The Nancy Company exhibited about sixty different 
machines of various types. Of these we illustrate, on 
| page 567, a tri-phase alternator giving 3000 volts, driven 
i by a Weyher-Richemond engine of 500 horse-power at 
| 90 revolutions. This machine gives 450 kilowatts at a 
| frequency of 50 at 93} revolutions: on a non-inductive 

load it takes 660 brake horse-power. The armature is 








as it hails from 
there; and it is a 
pretty name. The 


Nancy Company is 
only two years old; 
and its exhibit showed 
that there is an open- 
ing in France for large 
high-class work. It is 
astonishing that a 
company in less than 
two years can organise 
itself, and _ install 
works, get out designs, 
and manufacture not 
merely one thing, but 
various types of large, 
direct, and alternating 
dynamos ; _ batteries, 
transformers, are 
lamps, and, in fact, 
almost all varieties of 
electrical plant. Some- 
times a concern which 
has developed a large 
business in one country 





starts a branch in 
another; but in that 
case the branch has 
all the experience of 
the older firm, and 
probably takes over 
some trained men, 


and is provided with 
drawings embodying 
the past experience of 
the original firm in 
design. The history of the Nancy Company is very interest- 
ing. It was formed on the 22nd June, 1898, and it intended 
from the first to begin by exhibiting at Paris, not one ma- 
chine, but a whole series of types. In order to carry out this 
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Fig. 2—-NANCY ELECTRIC ROCK DRILL 


programme the company took an existing works for the 
meantime, so as to begin work while its own factory was 
building. At first it began with 290 workpeople, but on 
the Ist of April, 1900, less than two years after the forma- 
tion of the company, it employed no less than 500 men 
and boys, 





—NANCY ELECTRIC ROCK DRILL 


| built of thin sheet iron, of ,4th of an inch, insulated with 
paper; the whole armature is divided into two semi- 
circles, and the top half lifts off; the armature is wound 
| with cable so as to give flexibility, and each coil is insu- 
lated with micanite; the total weight of the armature is 
| only 14 French tons, which is light considering the size 
|of the machine. The field magnets are of the double- 
| spoke fly-wheel form, with 64 poles; the field magnets 
weigh 9°6 French tons. On the end of the shaft there is 
| a six-pole drum-wound exciter, giving 75 ampéres and 
| 120 volts. 
| As a widely different example of the work of this firm, 
| we show—Fig. 1—an electric rock drill; Fig. 2 shows it 
|in detail; the illustrations are almost self-explanatory. 
| The drill is fed as it turns, butif it meets with any serious 
| obstruction the feed stops owing to the slipping of the 
friction arrangement ; the drill will fit any size of gallery, 
and it takes,a couple of men some five to seven minutes 
| to put it in position. To bore a hole a yard deep and lin. 
| to 1}in. in diameter takes from one minute to a minute 
| and a-half, according to the softness of the rock. 
FARCOT. 
' The firm of Farcot was distinguished by its 750-kilo- 
watt two-phase alternator. 
It had an output of 880 
kilowatts, with a power factor 
of °85. The full load is 200 
ampéres on each conductor, 
the frequency being 42 at a 
speed of 78°5 revolutions. It was direct driven by a 
single-cylinder engine, a feat which Messrs. Farcot have 
' rendered possible by the use of the Hutin and Leblanc 
‘‘amortisseur.”” The armature consists of two cast iron 
rings, carrying internally the series of stampings forming 
the magnetic circuit. The opposite faces of the two rings 
are provided with projections equal in number to the 
armature coils, and have ventilating spaces between 
them. Each of the two armature circuits for simple 
alternating current has 64 coils of 10 turns each, arranged 
in series. Each of the coils is divided into two sections 
of five turns each, which are superposed, mounted in 
recesses, and insulated by micanite. The two coils 
mounted in each recess are separated by a triangular 
wedge of paraflined wood. The section of the 
copper conductor is 3 mm. by 88 mm. by 5 mm.—i.e., 
133 square millimetres, and the resistance of each 


armature is 0°113 at the working temperature. 
The coils are connected by small bolts encased 
in ebonite. The two armature windings are 


arranged a quarter of a pole one in advance of the 
other 7.¢., the spaces between two coils on the one are 
| opposite the middle of a pole on the other. The external 
| diameter of the armature is 6-8 m., and the total weight 
| 60,000 kilos. The field is formed by two rings of cast 
iron built up of four segments. The laminated pole- 





pieces are keyed and bolted into seams in the castings. 
There is one concentric winding, which is arranged 
between cheeks forming the sides of grooves that run all 
round the casting, thereby ensuring an energetic ventila- 
tion of the casting. The total resistance of the winding 
is 3°5 ohms, and the current at full load 50 ampéres. 
The total weight of the revolving field without the shaft 
is 50,000 kilos, of which the winding accounts for 3000 
only. 
SIEMENS AND HALSKE, VIENNA. 


The Siemens and Halske Company, of Vienna, was 
represented bya number of machines in Class 5. The 
most important among these is the 1000-kilowatt direct- 
driven dynamo—the second largest in the whole Exhi- 
bition—which supplied power to the general system of dis- 
tribution. The engine is a triple-expansion engine by a. 
hoffer, of Prague, the cylinders being arranged in doub 
tandem; there are one high-pressure cylinder and two 
intermediate and two low-pressure cylinders. It furnishes 
1600 effective horse-power at a speed of 95 revolutions. 
For its output the dynamo is, owing to its construction, 
exceedingly compact. The drum armature is 2} m. in 
diameter, and 0°54 m.in breadth across the core. In 
spite of these dimensions the heating is slight, while the 
commutator and carbon brushes run absolutely spark- 
lessly, with the result that the machine can stand an 
overload of 30 to 40 per cent. for a short time with ease. 
A special feature of interest is the Arnold series parallel 
winding, which has not hitherto been applied to a machine 
of this capacity. The magnet ring is of cast iron, 
3°88 m. in diameter, and has fourteen laminated pole pieces 
mounted on its interior turned-up surface. To diminish 
the armature reactions the air-gap has been increased in 
the direction of rotation of the armature, 7.e., it is 7 mm. 
at one edge of each pole-piece and increases to 12 mm. 
at the other. The result is that the position of the 
brushes is very constant for all loads. 

Among other objects exhibited is a rotary transformer 
which, for its size, has a remarkable output. Its capacity 
is 500 kilowatts at a frequency of 42 and a speed of 
600, the armature being 840mm. in diameter, and 
420 mm. broad. 

This firm also exhibited a polyphase generator of 85 
kilowatts capacity, running at 500 revolutions; and 
amongst other objects of interest a locomotive for mining 
work and an electric fire-engine. 








FLANGE DRILLING ATTACHMENT. 


Tur illustration herewith shows a neat device for the rapid 
and accurate drilling of holes in flanges of pipes, cocks, valves, 
or small‘ cylinders and covers, &c., without the use of tin- 
plates, jig-plates, or of any marking off whatever. It consists 
of a base-plate for bolting to the table of the drilling machine, 
which carries a revolving disc on which is mounted a universal 
three-jaw chuck. The base-plate also carries a steel column 
to which is fitted a cast steel indexed arm on which slides a 
guide bush. Beside the disc is a vertical indexed arm graduated 
according to the number of holes required to be drilled in 
each flange, which can be regulated to drill on any required 
diameter of circle, subject, of course, to the size of the attach- 
ment in use. These attachments are made in three sizes— 
No. 1 for flanges up to Yin. diameter by 9in. deep; No. 2 for 
flanges up 15in. diameter by 15in. deep; and No. 3 for flanges 














DRILLING ATTACH? ENT 


up to 20ir. by 20in. deep. The periphery of the revolving dise 
is pitched to suit any division of holes that may be required. 
For example, No. 2 is suited for dividing from two to sixteen 
holes inclusive, and the other sizes aresuited in proportion. The 
adjustment of the apparatusand the operation of drilling by its 
aid are simple operations. Say that ina flange 12in. diameter it 
is desired to drill nine holes on a 10in. circle; the operator 
sets the pointer on guide bush to 10in. on horizontal indexed 
arm; he next sets spring catch at No. 9 on the vertical indexed 
arm beside the disc. Then the flange, or other article, is 
placed in the chuck, and drilling commences. When one hole: 
is drilled it is only necessary to raise the drill clear of the 
work, turn the revolving disc to its next division hole, and 
proceed as before. The drill once set requires no further 
adjustment, and it is impossible to run out of its true centre. 
By means of this neat and well-devised attachment to the 
drilling table, considerable time is saved, and accuracy of work 
secured. The makers are John Pollock and Co., 22, Bishop- 
street, Anderston, Glasgow. 
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FOUR LIFT GASHOLDER AT SALTLEY 


MR. HENRY HACK, M., INST. C.E., ENGINEER 


(For description see page 561) 


VIEW OF CROWN DURING=CONSTRUCTION 
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REFUSE-DISPOSAL WORKS. 





Ay interesting description of a garbage or refuse-disposal | 
works at Syracuse, New York, U.S.A., appears in the issue of 


our American contemporary, Engineering News, of October 
llth. A short account of these works will, without doubt, be of 
interest to those of our*readers who may not have had the 


opportunity of reading the original, article. The works are | 
' name of Cyrus C. Currier, of the firm of Cyrus Currier and 


constructed on the improved Holthaus system, and were put 
into operation in the summer of 1898. The main product of 
the disposal or reduction, as it is called, is the “ tankage,” 
which is converted into fertilisers of various grades. There 
is a large agricultural district in the neighbourhood of 
Syracuse, which, it would seem, makes this a favourable 
locality for the manufacture of fertilisers on a large scale, 
instead of selling the “tankage”’ to fertiliser makers. The 
fertiliser branch of the works was started in August, 
1899. There was a doubt as to whether it would pay 
to manufacture on such a small scale, but this summer it was 
stated that the plant was paying well. In September last 
year the average daily amount of refuse treated was 30 tons, 
the total eapacity of the plant being 50 tons in twenty-four 
hours. 

The accompanying illustration, reproduced from the article 
above referred to, gives a general sketch section of the works. 
They are situated some three miles from the centre of the 
town. The refuse is collected in wooden barrels, which are 
taken to the works and emptied into four-wheeled trucks, 
holding about one ton each. These trucks are lifted on to 
the second storey of the disposal buildings. Here they are 
discharged into a movable hopper which can be adjusted to 
feed either one of several digesters or boiling tanks. These 
tanks are 5ft. in diameter and 14ft. deep, and are made of 
#in. steel plates. This thickness is necessitated by reason of 
the corrosion due to acids and moisture. Cast iron resists this 








far as possible. The boilers work at 1001b., which is reduced 
to 60 Ib. for the digesters. The total boiler capacity is about 
180. horse-power. There is a 100 horse-power slide valve 
engine, and the building is fitted with electric lighting and 
complete fire-protection systems, including automatic sprink- 
ling apparatus. d 

We understand that the plant, the mechanical details of 
which appear to have been worked out with great care, forms 
the subject of no less than eighteen patents taken out in the 


Sons, who erected the works for the Syracuse Reduction 
Company. 








THE STRIKES AND LOCK-OUTS OF 1899. 





Tue report of the Chief Labour correspondent of the 
Board of Trade—Labour Department—on the Strikes and 
Lock-outs of 1899 has just reached us, and it is of consider- 
able interest. The Board of Trade are at considerable pains 
to make these yearly reports as comprehensive and detailed 
as possible ; and, of course, the value of such reports depends 
in large measure on their accuracy and completeness. As to 


| accuracy, every precaution is taken to ensure this; and as 


regards completeness, it may be said that the Board 
have knowledge of practically any dispute of import- 
ance which may occur. The present report is the twelfth 
issued since the commencement of the series in 1888. We 
learn from it that during the year 1899 there was no trade 
dispute of such magnitude as to swell unduly the statistics 
of the year. Indeed, although the actual number of dis- 
putes was slightly greater in 1899 than in 1898, neither the 
number of workpeople affected nor the aggregate duration of 
all the disputes reached anything like the aggregates of the 


action better than steel, but is less reliable in other respects. | latter year, or, for that matter, of 1897, though in this 
Most of the valves used in different parts of the machinery ! particular year the actual number of disputes was much 
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SECTION OF REFUSE DISPOSAL WORKS 


are of cast steel. When the digesters are full, the covers are 
bolted down, and the refuse is subjected to steam at 
about 60 Ib. pressure for some time. When this “ cook- 
ing ’’ is over, the grease, or a large portion of it, has melted 
and drained down to the bottom of the digester. It, with 
any water which has also drained down, is drawn off. Then 
a 24in. hinged valve is opened in the bottom of the digester, 
and the cooked refuse falls through a hopper into a hydraulic 
press and is subjected to a pressure of 2000 Ib. on the square 
inch, when the remaining grease and water are squeezed 
out. The press has a false bottom, in the form 
of a horizontal slide valve, or plate, worked by a 
chain and sprocket wheel. The hydraulic press cylinder 


is 10ft. 10in. long, has a bore of 10in., and is provided | 


with a jin. copper lining. The piston-rod is 448in. in 
diameter. From the press the refuse descends into a drier, 
which is a cast iron cylindrical vessel 12ft. deep and 6ft. in 
diameter. It is steam jacketed, and in it revolves a large 
pipe coil, carried on a four-armed spider. Through this pipe 
steam also passes. The inner shell of the drier is made of 
gin. steel plates, the outer shell is composed of ,;in. steel 
plates, the steam space between them being 24in. There are 
no stay bolts, it having been found that the leakage due to 
these gave more trouble than was compensated for by any 
good they might do. 

After the process of drying is complete, the resulting 
‘ tankage ” is allowed to fall into horizontal pan conveyors, 
which empty into a bucket elevator which lifts the tankage 
into a revolving screen, this being the first time that the 
refuse has been exposed to the air since being put into the 
digesters. The screen rejects foreign substances, such as the 
remains of tins and broken china, &c., and separates what 
remains into “‘tankage” and “tailings.” The available 
tailings are ground in a mill and adde 
which is then ready to be converted into fertilisers. 

The water and grease which are taken from the digesters, 
as already mentioned, added to that which also comes from 
the hydraulic press, are lifted to three separating tanks. Here 
the grease is removed by an adjustable skimmer, and passes 
to ascrubber, where it is washed and cleansed. It is then put 
into barrels and is ready for sale. The water from the grease- 
separating tanks goes to evaporators in which exhaust steam 
is used, the residue obtained being mixed with the 
** tankage.” 


| the two preceding years. 


to the “ tankage,” | 


The gases and steam from the digesters, driers, and evapo- | 


tators, are drawn off by means of a gas ejector to a gas tank 
or scrubber, placed near the boilers. The gases which pass 


through the scrubber uncondensed are utilised for heating | 


the boilers. 
The water for all but boiler uses is drawn from a stream 
near by, and passes into a settling tank. City water is used 


greater. Subjoined we ‘give the figures relating to the last 
three years :— 





Number 














of Number of workpeople affected Aggregate 
d'sputes by disputes beginning in duration in 
Year, in- m each year. working days 
ning in —-- of all disputes 
each | Directly. Indirectly. | Total. | in each year. 
year. | 
1897 .. 864 167,453 62,814 230,267 10,345,523 
1898 .. 7 200,769 58,188 258,907 15,289,478 
1899 .. 719 | 188,058 42,159 180,217 | 2,516,416 


| 





As a matter of fact, the figures for 1899 are the lowest of any 
of the six years for which statistics are available for com- 
parison. The next lowest is the year 1896, when the 
aggregate duration of the disputes amounted to 3,746,368. 
To quote the exact words of the report, ‘ 1899 was a year of 
settled good trade; changes of wages were in an upward 
direction, and differei:ces were easily settled without recourse 
to extreme measures.”’ 

In connection with the numbers of workpeople affected, it 
is interesting to note how these were distributed among the 
various trades. The following table shows this for 1899, and 














Total number of workpeople affected 
—including those thrown out of work 
at the establishments affected by dis- 
Groups of trades. putes, but not themselves directly on 
| strike or locked out. 
| ise. | 1898 | 1899, 
I ee ae ce 15,047 16,684 30,524 
Mining and quarrying .. .. .. 49,392 177,029 46,831 
Metal, engineering, and ship- 
eee os 97,189 21,4382 21,119 
Textile .. ae ae ae 87,001 24,978 61,499 
rae Pee 7,016 3,561 2,258 
Transport—dock labourers, rail- 
SP Gc, cr sk’ 9% 60 12,528 3,478 12,€11 
Miscellancous .. .. .. .. 11,784 6 261 4,212 
Employés of local authorities 865 484 1,163 








The mining industry shows the greatest falling off, the 
numbers affected in 1899 being even less than those in 1897, 
which up till last year had been the lowest on record. The 
biggest dispute last year was in the jute trade, with the 
result that the largest number of workpeople affected was in 
the textile group, which furnished 61,499, or 34 per cent. of 


; the whole number affected by the disputes of the year. The 


for the boilers, and is available as a reserve for all other pur- | 


poses. A hot well and 


] ump are 
vendensation from the 


mining group comes next with 26 per cent., then the building 
trades with 17 per cent.—which it will be noticed is above 


p rovided for utilising the | the average; and the engineering and_ metal trades with less 
eating coils, steam jackets, &c., as | than 12 per cent. The report remarks that the textile and 





mining industries are almost entirely piecework trades, and 
frequent differences arise not only as to the general rate of 
wages, but also as to special rates to be paid for work done 
conditions. The number of 














under frequently changing 
persons involved in disputes forms but a small percentage of 
the total number of persons employed throughout the United 
Kingdom. The following table bears upon this point :— 
| Percentage proportion of | 
las sce Sgdicedny recived percent 
* us involved percent- 
Groups of trades. in disputes in age. 
1894.99, 
1997. | 1808. | 1899. | 
Dla oe cx ce. ke vs “ba ac ee | OL ee Be 
Mining and quarrying .. .. .. .. 5-9 | Qhel |. 5-6, |, 12-8 
Metal, engineering, and shipbuilding., 8-8 1-9 1-9 4-0 
Is Saar he ce eee aco eer cleat 2-0 | 49°) 3-5 
Clothing 12 | 06 | O4 } 2-1 
a ae ee 0-3 0-1 | O11 | O-1 
Woodworking .. .. .. .. 0-8 0-9 | 0-4 0-7 
Glass, pottery, and chemical 1-8 0-8 | 0-4 | 1-1 
Food and tobacco .. .. .. 0-2 | 0-3 | O-1 0-2 
Miscellaneous aN ga tema age 0-6 | O02 | 0-6 0-4 
All trades, except agricultural | | 
labourers, seamen, and fishermen.. 2-8 80 | 22 | 2-9 





The year 1899 is in this respect considerably below the 
average of the last six years, and in no trade is this more 
marked than in mining and quarrying. 

Just as the percentage of people affected is small, so is the 
aggregate duration of the disputes to the total estimated time 
worked by the whole industrial population. The ate 
number of working days in a year for a population taken at 
8,300,000 is estimated at 2,500,000,000. The aggregate dura- 
tion of disputes in 1899 was 2,516,416 days, or, roughly, one- 
thousandth part of the total. There were, as has already 
been said, a total of 719 disputes. Of these, 416 disputes, or 
58 per cent. of the total, involved only 9 per cent. of the work- 
people and accounted for only 10 per cent. of the time lost. On 
the other hand, two disputes alone involved 23 per cent. of the 
total workpeople affected by all disputes, and accounted for 15 
per cent. of the aggregate duration. There was no very large 
dispute, however, in 1899, and in addition to this the number 
of pe lost was less than in any former year, even when the 
days lost in the principal dispute in each year are deducted. 
Thus in 1898 the total time lost was 14,171,478, not counting 
the 1,118,000 days lost in connection with the engineering 
strike of 1897. Subtracting the principal dispute, which 
involved 100,000 men and 11,650,000 working days, the 
remainder is 2,521,478, which is slightly greater than the 
2,516,478 of 1899. Moreover, the aggregate duration of dis- 
putes in 1899—with the exception of the building trade and 
the workmen of local authorities—was less than the average 
duration for the five preceding years. The absence of big 
disputes in the mining industry—where a loss of half a 
million compares with an average of over four and a-half 
millions for five years previous—in which they are usually 
so frequent, is attributed to two causes. First, the prosperity 
enjoyed by the coal trade during 1899; and, secondly, the 
fact that wages in all the principal districts are now arranged 
by Conciliation Boards or similar machinery for fixing wages 
without resorting to strikes. The time lost in the building 
trade was much above the average, and is due mainly to dis- 
putes of a somewhat special character. The general 
plasterers’ dispute accounted for over 200,000 days, and 
disputes in Yorkshire 150,000, out of a total of 854,207. 

Out of 719 disputes, 284 lasted less than one week; 136 
lasted from one to two weeks; 108, two to four weeks; 64, 
four to six weeks; 29, six to eight weeks; 20, eight to ten 
weeks ; 39, ten to fifteen week; 9, fifteen to twenty weeks ; 
7, twenty to twenty-five weeks; and 23, twenty-five weeks 
and more. More than half the disputes, therefore, were 
settled in less than a fortnight, but the average [number of 
persons involved in disputes of short duration was much the 
same as in those which were more protracted. 

The most frequent causes of disputes in 1899, as in former 
years, were questions of remuneration. Out of a total of 
138,058 persons directly concerned in disputes from all 
causes, 94,651, or 68°6 per cent., were affected by wages 
disputes. Disputes in resistance of reduction of wages 
affected only 4°9 per cent. of the total, and disputes as to 
hours of labour affected only 2°8 per cent. of the whole 
number engaged in all the disputes of the year. In connec- 
tion with these remarks the following table is instructive :— 

















j 
Principal cause. | 1897 1898, | 1°99. 
| Per cent. | Per cent. | Per cent. 
a, eee | 44-1 87+ 68-6 
Bote Ob abate. = os is. 4550s eal. SEA 0-4 | 2-8 
Employment of particular classes of! 
persons + Sak: ee ee Weis 8.9 1-6 he 
Working arrangements .. .. .. ..| 1i-4 5-8 13-0 
Trade unionism Pah ae. Sar } 3-8 11 3-7 
Other causes .. 2-4 0-2 60 





The balance of results in 1899 was rather on the side of the 
employers than of the workpeople, the figures being: In 
favour of workpeople, 36,808 ; in favour of employers, 60,275; 
compromised, 40,237; indefinite or unsettled, 738—these 
figures representing the numbers of persons directly involved, 
The 60,275 representing the disputes settled in favour of the 
employers included 35,000 jute workers who came out on 
strike for an advance in wages. 

The districts affected show certain deviations from the 
mean of the six years, 1894-9. Thus in the Northern Counties 
the number of persons affected in 1899 was 9382, as compared 
with a mean for the six years of 22,290; in the North and 
West Midland Counties the number was 14,628, against 
25,848; in London, 4385, against 8696; in Wales and 
Monmouth, 37,560, against 48,976; and in Ireland, 2889, 
against 9147. 

Most of the disputes of the year were settled by direct 
arrangement or negotiation between the parties concerned. 
Five hundred and sixty-two disputes, affecting 156,743 
persons (or 87 per cent. of the total number involved), were 
arranged by these methods. Only 16 disputes, involving 3319 
workpeople, were settled by arbitration ; while 22, involving 
8386 workpeople, were by conciliation and mediation ; 22, 
involving 7054, by return to work on employers’ terms 
without negotiation; and 88, involving 3980, by replacement 
of workpeople. 








THe exports at the port of Lule of iron ore from the 
Gellivara mines during the season now closed amounted to 937,175 
tons, and that of the Fieja mines to 115,400 tons, or a total of 
at te tons, The exports this year exceed those of last year by 

i ns. 
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DOCKYARD NOTES. 


Tue business-like fashion in which the Germans are 
setting to work to permeate their country with naval ideas 
and aspirations is worthy of admiration on account of its 
thoroughness. The Christmas toy shops over here bear 
evidence to one form of activity—the model steamers. We 
have seen most excellent steam. models of the Brandenburg 
exhibited in British toy shops—presumably surplus German 
stock. They sell readily, and they fulfil the modern requisite 
in the matter of toys—a resemblance to the original. Now 
the puzzle is why no British manufacturer attempts to supply 
the British market with British ships. It would go far to 
create an intelligent interest in the Navy in children, and 
this fact should, in these days of naval enthusiasms, lead to a 
corresponding sale. From investigations we have made, we 
are sure that such tin models could be made at a profit over 
here. Only they must be accurate in detail. By this we do 
not mean that all details need be put in, but essentials must 
not be lacking, and a due sense of proportion must be observed. 
It does not cost cof more to put flags correctly or to paint 
the name in the right place. We shall be happy to make a 
present to any manufacturer who cares to experiment in this 
field of advice as to the best ship or ships to select, and any 
other information that may be required. Such models would 
go far to create an intelligent interest in naval matters in 
the young mind, which should bear good fruit in after years. 





Tue Spaniards appear to have woke up on the matter of 
naval questions, even if the projected new battleships never 
get beyond the “ projected” stage. They are, we learn, 
taking the foremasts out of several of their ships, thus follow- 
ing the lead that La Seyne gave over the Greek ironclad 
Psara. At Santiago falling masts did a great deal of damage 
in Admiral Cervera’s ships. 





RECENTLY we mentioned in this column that a rumour 
was going round to the effect that some of the Belleisle’s 
armour was cast iron, or behaved as such. The naval corre- 
spondent of the Globe is exercised on this matter. We are 
glad that he does not mention the source of his inspiration, 
for his- jumbled version of our statement is hardly 
accurate in a single particular. To begin with—as was 
fully stated in THE ENGINEER’s special report on the 
Belleisle experiment—the Majestic never sank the Belle- 
isle at all; she sank from quite another cause. Next, 
we never said that her armour “is not steel at all.” No 
one ever thought it was. It is always listed as iron, and 
wrought iron is implied by that. The Globe naval corre- 
spondent does “ not see how it is at all possible to make an 
allegation of this kind until the armour plates which were 
struck by the shells of the Majestic have been removed for 
examination.” He is welcome to advertise his ignorance on 
this matter if it so pleases him, but cui bono? An official 
report made the original statement, that a certain fracture in 
the armour had all the appearance of cast iron. The fracture 
was on view for weeks. This is the whole origin of the 
story. We surmised that the Turks had ordered cast iron on 
the grounds of economy. The Globe naval correspondent 
says he hopes, “for the credit of British shipbuilding, that 
some authoritative contradiction may be given,” and calls 
on the builders to give it. The firm that built the Belleisle, 
we may mention incidentally, ceased to exist many years ago, 
so how and why they should take up the cudgels anent Turkish 
ideas of economy we are at a loss to conceive. We have dealt 
with this matter at some length because we are growing a 
little weary of “naval correspondents” who use us as a 
fountain head for information, quote us incorrectly, and 
then imply that we are untruthful, or scandalmongers. 


THE submarine boat for the British Navy is on the tapis 
again, and this time some fire seems to beconnected with the 
smoke. The whole matter is so far shrouded in mystery. 





THE officers of the Japanese battleship Hatsusi went round 
Portsmouth Dockyard last week; those of the Iwate are 
going round this week. 


In the account of the Borodino class last week the abbre- 
viation ‘ft.’’ was used in error for inches in the tabular 
statement. This misprint was, however, no doubt obvious. 





Ir is dangerous work to criticise an admiral, but we doubt 
whether Admiral Sir J. Hopkins will have the Navy with him 
in his adverse remarks on the speed of our cruisers. All in 
all, British cruisers make their speeds, and a steady 19 is 
probably quite as good, practically, as a flash 22 or 23 knots. 
The Admiralty are already inclined to having their engines 
too light, and more speed would mean increased lightness of 
machinery too probably. The reason why the British naval 
officer thinks an Elswick cruiser better than a British Navy one 
is not on account of higher speeds so much as because they 
are fitted with more guns, and rational hoists to these. That 
is Elswick’s speciality. The Idzumo and Iwate are not faster 
than plenty of our cruisers, they are, indeed, slower than 
some; it is their guns and armour that make them so good. 


A GERMAN gentleman has evolved a new system of reduc- 
ing all warships to a common denomination. We do not see 
anything especially useful in the system of Herr Kretschmer, 
and we sincerely hope no one else will; for the prospect of a 
new lot of “comparative tables of strength” is terrible. It 
is very ingenious to reduce chalk and cheese to a common 
value, but it is not of much service to the man who wants 
cheese to give him its exact equivalent in chalk. Where ships 
are concerned the ingenuity is still more wasted, because 
everything depends upon the use to which the ship is put. 
Fighting battles is merely an incident in war; and qualities, 
like draught of water, depend solely upon the conditions of 
the war. The value of coal supply or consumption, again, 
depends upon how many and how near colliers or coaling 
stations are; and an unsteady gunner or a bad stoker will 
upset the finest system invented. 








AERATED LIQUIDS BOTTLING MACHINE. 


OF late years a great deal of inventive energy has been 
devoted to machinery for bottling aérated beverages. Special 
attention having been given to increasing the speed of output 
and preventing waste in production. There is no doubt that 
the machines as now manufactured are wonderfully perfectin 
their action, and enable aérated waters and other liquids to 
be bottled with a rapidity which is almost incredible to those 
who have had no experience with their working. There were 
some of these at the recent Brewers’ Exhibition, and there 





were a number of various kinds shown at a small private 
exhibition of machines of their own make held, concurrently 
with the Brewers’ Exhibition, by Hayward, Tyler, and Co., of 
Whitecross-street, E.C. Perhaps the most interesting as 
well as the most novel of these is shown in the accompanying 
illustration. It is known as Shott’s patent machine for 
bottling aérated beers, &c., and it isan ingenious combination 
of mechanism, by means of whichthe bottles are filled with 
the aérated fluid and corked by the action of one foot and 
two hand levers. It is = the latest development of this 
class of machine which has been put upon the market, and it 
is designed especially for those aérated liquors that are liable 
to give trouble by frothing, or “fobbing,” as it is technically 
known. It is, however, equally suitable for the best class of 
soda water. 

In bottling aérated liquids, as many of our readers will be 
aware, certain difficulties have to be overcome. If, for 
instance, the liquid be allowed to enter the bottle with a 
splash by reason of the nozzle being only just placed inside 
the neck of the bottle, much of the gas which it contains is 
released ; and if it be of a frothy nature the bottle is chiefly 
filled with froth instead of liquid. If, moreover, proper 
means are not taken for letting off the superfluous gas and 
the air contained in the bottle, great waste of gas results. If, 
too, the cork be not properly inserted in the neck of the 
bottle, it is either crushed or turned up and does not form a 
perfect stopper. To introduce the liquid into the bottle as 
quietly as possible it is desirable that the filling tube should 
be taken to the bottom of the bottle, so that the liquid rises 











Ae lagicneth POLS 


BOTTLE FILLING AND CORKING MACHINE 


in the bottle without splash and drives the air before it. The 
filling tube has then to be withdrawn and the bottle brought, 
without escape of gas, into the position for the cork to be 
driven in. This much had, of course, already been done by 
former machines, but they required the action of three 
handles, and as the cork was only compressed by being driven 
by a plunger through a conaabanal opening, it was not 
possible to use long corks for fear of their breaking or turning 
up at the edges. In the machine from which our illustration 
is taken the cork is compressed by lateral pressure into about 
two-thirds of its original diameter before being driven into 
the bottle, when it expands to its original size. The motions 
are also effected by two hand levers instead of three. 

A glance at the illustration will make the following explana- 
tion of the working apparatus perfectly clear. The bottle to 
be filled is placed upon a bottle-stand, which can be raised 
and lowered by means of the foot lever, the bottle being 
protected, as in all machines of this character, by a wire 
screen. The spindle worked by the foot lever is capable of 
rotation about its axis, so that the bottle can be easily 
moved through a small are of a circle without the pressure 
being taken off the lever. The neck of the bottle is pressed 
into an india-rubber cap on the underside of a casting, which 
is also capable of rotation through a small arc, and which 
slides against a faced surface of lignum vite, or other snitable 
material carried on the underside of a bracket fixed to the 
body of the machine. This makes such a good joint that 
there is no escape of gas between the surfaces. There are 
two openings in the fixed bracket. Through the left hand of 
these goes the filling pipe, which, as will be seen, is worked 
through alink by the weighted hand lever on the left-hand side, 
asses through a guide, and is connected to the aérated 
iquid supply by means of a flexible rubber tube. - This filling 
pipe enters the fixed bracket through a stuffing box, and is 
so arranged that when its nozzle is depressed till it reaches 
the bottom of the bottle to be filled, the admission valve, 





which is of the spring type, is actuated by coming in contact 


with the tappet shown behind the tube and the bottle filled. 
The air is driven out, as the filling proceeds, through 
an automatic valve with a regulated spring. The 
filling completed, the filling tube is raised so that 
it is free of the bottle neck, but on account of the 
stuffing-box through which it passes and because of the 
contact between the fixed bracket and the movable piece 
already mentioned, there is no escape of gas. Meanwhile 
a cork has been placed vertically in a recess cut in the 
fixed bracket. The recess is in the form of a rounded- 
bottomed V placed on its side. Another V of similar shape, 
the jaws of which are hinged, is advanced into the first V, 
the cork being compressed into a perfect circle between the 
two. This motion is brought about by the right-hand lever, 
which is also bap nega. though the weight cannot be seen, 
as it is behind the apparatus. This lever performs three 
separate operations. It compresses the cork as already 
described ; it brings the plunger down upon the top of the 
cork and eventually drives it into the bottle; and it also 
revolves the bottle, held as it is after being filled, so that it 
comes beneath the cork. It will be perfectly evident how 
these three actions are brought about. The upright slide on 
the right-hand side is carried in two guides fastened to the 
frame, and is fastened at its lower end to the hand lever by 
two short links. Near the bottom, on the right-hand side of 
this slide, is a slot, into which, when the lever is raised, 
slides a pin on the pivoted double lever at the right of the 
slide. A roller on the slide is at this period caught in the 
hook at the top ofthe doublelever. As the slide descends the pin 
on the double lever is forced out of the slot, and the roller passes 
down the grooved side of the lever, with the result that the 
link which is attached to the top of the lever, and which 
actuates the cork-compressing mechanism, is thrust to the 
left, and the cork compressed ; simultaneously the plunger 
descends, and the bottom link is pulled to the right, bringing 
the bottle—held as it is between the rest and the slide—with 
it. The mechanism is so adjusted that the plunger is 
brought to press lightly on the cork before the bottle comes 
under the cork, so that this cannot be blown out. A further 
downward motion of the right-hand lever, of course, drives 
the cork “‘ home.” In the illustration the machine is shown 
in the position it assumes just before the cork-plunger makes 
its final descent. When the lever is raised again, it lifts the 
cork-plunger, opens the compressor to receive a fresh cork, 
and brings the bottle-rest back under the filling tube ready 
for a fresh bottle. There are interlocking arrangements, so 
that no part can get injured by the fowats being moved in the 
wrong order, 








FOREIGN PLANT FOR BRITISH RAILWAYS, 





In our impression for November 30th will be found on 
page 546 an article dealing with Sir Howard Vincent's 
strictures on the Great Eastern Railway directors for 
ordering rails abroad. We give below two very interest- 
ing contributions to the discussion which appeared in our 
contemporary on Tuesday :— 


(To the Editor of the Times.) 

Sir,—With reference to Sir Howard Vincent's letter and its 
enclosure in your issue of November 27th, the chairman of the 
Great Eastern Railway gives as a reason why his company have 
| eo a large order for steel rails and fish-plates with Messrs, 
Jarnegie’s Steel Company, that ‘‘they had during the past two 

ears two contracts running for rails and chairs with ono of the 
eading rail companies of England, and the final deliveries of the 
first contract were eleven months in arrear, whilst of the second 
they had not received a single rail, and that it shows a deficiency 
of 9000 tons.” 

Most people will — with Sir Howard Vincentin saying that 
‘it is difficult to blame those who place orders abroad if they 
cannot get punctual delivery at home,” and no one could reason- 
ably complain that a railway company, under such circumstances, 
felt themselves compelled to purchase elsewhere, where they could 
rely on good material and prompt delivery. But would not the 
Great Eastern Railway Company have attained their ends equally 
well, and would they not have better consulted the interests of 
British industries—on which, after all, they depend for their 
traffic—and the interests of British iron and steel workers—many 
of whom, although employed only three or four days a week for 
want of work, are contributing weekly towards the maintenance 
of the families of their comrades in South Africa—if, before plac- 
ing their order in America, they had first tried what they could 
do with the other British makers? It is well within my know- 
ledge that at any time within the last half-year the whole delivery 
of 9000 tons could have been easily obtained in this country within 
two months, of a quality or qualities equal to anything that can be 
obtained either in this country or in America ; and as to price, to 
which the Great Eastern chairman makes reference, although the 
high cost of fuel for a time placed British makers at a disadvan- 
— with their American competitors, the recent fall in values has 
afforded considerable relief, it is not now impossible for those who 
sincerely desire to place orders at home to do so at about American 
prices,—I am, Sir, yours very truly, 

ARTHUR COOPER, 
Managing Director of the North-Eastern Stee] 
Company, Limited. 
Middlesbrough, November 30th. 


Sir,--What can Sir Howard Vincent want? When Lord Claud 
Hamilton writes and tells him that the iron, coal, and steel trades 
in this country are in such an exceptionally flourishing condition 
that all manufacturers are eleven months in arrear with their 
deliveries, he says, “‘It reveals an unfortunate state of affairs.” 
This is very remarkable, for on the premises it shows that our in- 
dustrial population engaged in these trades is in full employment 
—excepting, of course, the unemployable, a Lye or: of whom 
must be always with us, and that employment is held onthe very 
satisfactory terms of their receiving higher wages and working for 
shorter hours than the operatives of any other country in the 
world. It is, of course, good to have markets in reserve, but at 
this present juncture, which Sir Howard Vincent treats as a 
melancholy one, the opening up to us of allthe markets of China, 
or, indeed, of the world, could give us no more than full work for 
our operatives at the highest rates of remuneration in the world. 

Even Mr. Asquith, at Leeds the other day, ke of British 
commercial supremacy as being quite a thing of the past ; but if, 
as I have pointed out, we can have our order books so filled up 
that we’ are eleven months behindhand with our deliveries, and 
our artisans are by far the best paid in the world, whatever we may 
fear in the future, are we not maintaining our supremacy now ! 

I am quite aware that, owing to the temporary irresistible 
tyranny of trade unionism, pending counter combinations on the 
part of the employers, the profits of production are not being 
divided in the same p rtions as they used to be. Indeed, one 
may say that capital the brain labour of organisation are being 
“ sweated,” but that does not affect our ition as a nation in 
rivalry with other nations, but is a matter for internal struggle and 
adjustment. I fear I have digressed from my first —. and 
will only say that it would be interesting if Sir H. Vincent would 
anatomise bis melancholy a little, and let us know where the mis- 
fortune lies. —Yours obediently, George T. Hartiey. 








Wheaton Aston Hall, Stafford. 
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LABOUR TROUBLES. 


Tue strike of the Cannock Chase enginemen has come to 
anend. At a meeting last week of coaiowners and repre- 
sentatives, held in Walsall, a satisfactory arrangement was 
brought about. Winders to receive the same wages as before 
handing in their notices, with the addition of 2d. per day in 
lieu of the advance proposed for January and February ; 
hours to be reduced to ten, and oyertime paid for at the rate 


of 6d. per hour; Sunday wages to be the same as before. | 


Stokers, pumpmen, fanmen, and boiler minders to receive an 


advance of 3d. per day, and an allowance of 1s. per double | 
turn at week end, to be paid where the men are working full | 


turns of twelve hours. The agreement contained also an 
exceptionally worded clause :—‘“ That the bollieries are will- 
ing to take everyone back who has not been guilty of mis- 
conduct, and will reinstate them at their former positions 
where possible.” Work has now been resumed, and the strike 
is ended. 


A novel strike is stated to be in process of development. | 


Thirty thousand London carmen are formulating a proposal 
that they should be licensed the same way as cabmen an 
busmen. A few more meetings are arranged, and if, after a 
reasonable time, no satisfactory reply is received, a general 


strike affecting London and suburbs is to follow. On Wednes- | 


day it was stated that a substantial advance of wages had 

been made in several cases, the men resuming work. The 

probability is that the agitation will subside. 
At Cardiff, Penarth, Barry, and 

Newport considerable dissatisfaction 

exists amongst the coal trimmers and 

dock labourers at the late action of 

the colliers. Without any considera- 

tion except for themselves, they took 

a day’s holiday, which affected the 


preference which has not been accorded them, and the 
Society of Coal Merchants is understood to be on the eve of 
| taking action in the matter. 
The factors contend that the position of the Midland is 
| untenable ever since the passing of the Railway Act of 1888. 
Mr. Turner, of the Midland, denies that the agreement was 
a secret one. When questioned he showed the correspond- 
ence, and offered Booth and Co. the same terms. It was not 
a rebate, but a discount-at 1}. 


| Express, is asfollows :—‘* The complainants came to me upon 
the matter, and I frankly admitted that there was an agree- 
ment, offering them the same terms if they would supply coal 
on the same conditions.” This point of the quid proquo appears 
to have been overlooked by the London journalists. This 
would bring the Midland in line with the Welsh railway to 
which reference has been made.” 

The public inquiry now is—the London public in parti- 
cular—Are the private arrangements between railway 
companies and coalowners such as to maintain the 
| prevailing high coal prices in the City? Upon this head 


d | interesting evidence may be forthcoming. The present high | 


| wages of colliers have temporarily suspended an agitation to 
elicit the reasons why coal, cut at a few shillings per ton, 
sells in London at 30s. 

Intimation has been given by Mr. A. Thomas, one of the 
| Welsh members of Parliament, to a resident at Bethesda, 
| that employment for at least a thousand of the North Wales 


One of Mr. Turner’s statements, quoted in the Daily | 





the Westinghouse brake into this country. It is not, we 
think, too much to say that to Mr. King that introduction 
was in the main due. . The brake must, of course, have come 
in any case; but its introduction was enormously accelerated 
by his indefatigable exertions. For some years he 

largely withdrawn from professional work. He was much 
interested in the shipping of the port, was managing director 
for years of the Bacon line, and one of the largest share- 
holders at one time of the Houston line. In another depart- 
ment altogether he was known as a breeder of pedigree cattle 
and sheep, the prizes he has taken being almost innumerable, 
and the stock upon his estate was second to none in the king- 
dom. The farm was always kept up to date. He was one of the 
first to make the Liverpool Polytechnic Society the success 
it was for years; and the good it has done is shown by the 
numerous flourishing societies that have sprung from it. 








CHARLES SELLS. 


Tuer death of Mr. Charles Sellsin his eightieth year removes 
one more of the pioneer engineers of the nineteenth century. 
His death will be regretted by a very large circle of friends 
and acquaintances. 

In 1837 he entered the establishment of Messrs. Maudslay, 
Sons, and Field as a pupil, and steadily rose inthe estimation 
of the partners, who were not slow to recognise talent. In 
1847 he became head of the drawing office, and for many 

years he had sole charge of the de- 
signing department of the works. 
During all this time the firm were in 
the very zenith of their fame. The 
list of the work for the designing cf 
which Mr. Sells was responsible 
would fill columns of THE ENGINEER. 





work of several days in addition, and 
seriously injured the complainants, 
many of whom simply live from hand 
to mouth. 

A movement in connection with 
the Great Eastern Railway dispute 
took place on Sunday last at Strat- 
ford, when a meeting was held by the 
trades and organisations of West 
Ham, Poplar, and the district, to 
protest against the dismissal of Signal- 
man Unwin by the Great Eastern 
Railway. The chair was taken by 
Mr. Lane, of the Amalgamated Society 
of Engineers. In the course of the 
meeting Unwin spoke at some length, 
and also Mr. Keir Hardie, M.P. The 
latter referred to the course taken by 
Lord Penrhyn and Lord Claude 
Hamilton, and at the conclusion of 
his speech maintained that the work- 
ing man was master of the situation, 
and that the time was coming when 
public recognition would be made of 
the fact that the railway and the 
quarry were for the convenience of 
the public, and not merely to make 
dividends for capitalists. 

Efforts have been made by Press 
representatives in North Wales to 
obtain an interview with Lord Pen- 
rhyn, the great public importance of 
the quarry dispute, which threatens 
to ruin the district, justifying every 
moral effort; but Mr. Young, the 
chief manager, replies that his lord- 
ship is averse to a personal discussion, 
but that it might be taken for granted 
that the interviews of pressmen with 
himself took place with his lordship’s 
full knowledge, authority, and ap- 
proval. Asked whether, in the event 
of the men appointing a deputation 
to lay grievances before him, he 
would guarantee that they should not 
suffer in connection with their em- 
ployment, he refused to give any 
guarantee that a man should not be 
discharged if he broke the rules of 
the quarry. He was confident that 
if the men overcame their prejudice 
in favour of monthly bargains, as at 








The Engineer 


He was the inventor of the return 
piston-rod horizontal marine engine, 
which might be regarded as the 
reply of the Lambeth firm to the 
trunk engine of Penn. Indeed, much 
of the best marine work of to-day is 
but a replica of his designs. 

Nothing in the way of work came 
amiss to Charles Sells. He designed 
and saw constructed dredgers for the 
Swan River, Naples, the Danish 
Government, Copenhagen, Calcutta, 
Pernambuco, Adelaide, and Amster- 
dam among a multitude. He de- 
signed the machinery for the mints 
of Constantinople, Bombay, Bogota, 
Columbia, China, London, and many 
other places. 

He designed, it is probable, more 
marine engines for the Governments 
cf Gréat Britain and other nations 
than any other man who has ever 
lived, and a special feature about his 
designs and Maudslay’s work was 
that there were never any failures. 

About 1861 he took out his patent 
for reversing by gearing, a very beau- 
tiful invention, which was fitted to 
several ships, among others the 
Roma and Venitia, of the Italian 
navy. A notice of this gear will be 
found in THe ENGINEER, page 574, 
for June 17th, 1898, 

Mr. Sells was far from being 
wedded to old-world) methods. On 
the contrary, he was always ready to 
move with the most advanced men, 
but he was never rash, and this 
was one reason why he was so suc- 
cessful. 


PNEUMATIC TOOLS IN 
RAILWAY SHOPS. 


In a lecture on this subject, hefore the 
St. Louis Railway Club, U.S.A., the 
following particulars were given of indi- 
vidual cases in which these tools have 
been used to advantage :— 

(1) A saving of 67 per cent. in riveting 
the mud ring on a Consolidation loco- 
motive by the air hammer over the cost 
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Festiniog, it would be vastly to their 
benefit. 

On Saturday the manager issued 
an appeal to the men, stating that he 
had been instructed to again offer 
them work, adding that the quarry 
oficials would be in attendance on 


Wednesday, upon which day all who had accepted their bar- | 


gains on November 19th might retury with their tools, &c. 
The manager also intimated that he was authorised-to close 
the quarry in the event of there being any further disturb- 
ance, 

It is now inferred that his lordship is very desirous of a 
peaceable ending. The extent of the great industry will be 
seen from the fact that the last fortnightly pay, made on 
Saturday, amounted to £17,000, and this was only half the 
usual amount. . 

For some time there has been a degree of suspicion 
in the public mind with regard to railway arraxge- 
ments that favouritism was shown, and that the table of 
rates would, on occasions, be made elastic. This was hinted 
vt lately in a public inquiry concerning several of the railways 
of South Wales, when one of the managers frankly admitted 
that their coal expenditure was much less than it would 
otherwise have been, as they had arranged with leading 
collieries to give lower rates in return for coal at less than 
ordinary price. This may probably lead to discussion. At 
present coal factors and merchants are up in arms against the 
Midland Railway Company, it being alleged that a secret 
rebate agreement has been entered into between the railway 
and Rickett, Smith, and Co., and involving a sum of 
half a million sterling. Under the agreement, it is stated, 
che railway company allows Messrs. Rickett 1} per cent. on 
all a paid by them to the company for the carriage of 
coal. 

The other factors and merchants declare that both they 
and the other railway companies have long suspected the 
existence of such an agreement, but on taxing the Midland 
have met with a denial. They now demand retrospective 


compensation -something like half a imillion—for the 


aw 


CHARLES SELLS 


quarrymen could be found in the county of Glamorgan at 
once. The strikers have not waited for invitations, but are 
flocking to all parts of the colliery district and are finding 
employment. At Dowlais this week a large number was put 
to work. These are principally engaged on rocky veins, and 
in driving headings, and places where the drill to which 
they are used is necessary. 

The Daran and Brynmenin men, Garw Valley, have decided 
to put in notices unless at the end of the month the dispute 
now pending has been arranged. 

The law on picketing is now to have further elucidation. 
Notices have been served of appeal to the House of Lords 
against the recent judgment of the Court of Appeal. It is 
to be heard in due course. 
| The Taff Vale strike may now be regarded as effectually 
| settled. This week one of the strikers, who had been tried 
for assault three months ago and ordered to come up for 
decision, presented himself, and was discharged, the police 
having no evidence against him. 











JOHN T. KING, 





Ws are sorry to have to announce the death of Dr. King, 
aged 66, on his estate near Ruthin. In Liverpool few men were 
better known or more thoroughly respected. He was a man 
of fine presence, charming manners, and considerable talents. 





) than this. 
| patent- trials; and was an excellent lawyer within limits. | 


He was a patent agent by profession, but he was much more 
He attained a high reputation for the conduct of 


Many of our readers will, however, remember him best for 





| 


of riveting by hand. 

(2) Chipping by one man on a ten- 
wheel engine in half a day with a pneu- 
matic hammer, that would require the 
labour of a boilermaker and helper two 
days. 

(3) Saddle drilling by a machinist 
and helper in three hours that would have required sixteen hours 
with the ordinary ratchet drill. 

(4) Work in Chicago railway boiler shops with pneumatic breast 
drill, that required less than one-tenth of the time ordinarily con- 
sumed in doing the same work by hand tools. 

(5) Chipping out defective stays in three hours by an apprentice 
boy, that would have required a skilled boilermaker a full day in 
the old way. 

(6) Beading 250 flues with a pneumatic hammer at a cost of 
2s, 6d. that ordinarily cost 10s. 


Saving. 
Tool and general character of work. Per cent. Per cent. 
of cost. of time. 
Pneumatic hammer, general foundry work (chip- 
pig) ..- se 0s oo: 06 GF to 7 .. BG 76 
Pe riveting on mud ring and on 
fireDOK 2.5 se oe oe 67 ae - 
” chipping flue sheet we «e &4 oe re) 
” beading flues... ..  «.- .. 75 75 
” general boiler-shop work .. 60 — 
Ee eutting out broken fire-box 
nn pe, at a eT 70 70 
os cutting off stay-bolt heads .. 58 . 
Riveter, boiler riveting.. .. .. 2. oe «+ + 66 50 
Drill, drilling saddles .. .. .. .. 70 70 

», in general machine-shop work 75 75 

Ae eee 50 50 

», in general boiler-shop work 75 75 

», facing steam pipes ws 75 75 

», tapping for stays .. . 65 — 

» Teaming crown sheet .. 70 — 
Breast drill, general work .. .. .. .7 00 py 60 
Stay-bolt nippers, cutting off stays .. 73 to 90 .. 75 to 90 
Driving-box press, pressing brasses . . 68 . _ 








Tue work on the line of railway which is to connect 
Athens with Thessaly is to be commenced before the end of the 


the important part which he played in the introduction of | year. 
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RAILWAY MATTERS. 


A sPEcIAL system of points, to be worked by electricity, 
is now being introduced at the Nikolas passenger station in St. 
Petersburg, and it is hoped that this new system will largely reduce 
risk of accidents. 

{7 is announced perp | in the Russian Press that the 
general administration of the Russian railways is having built 1000 
fourth-class railway carriages for the coming year. These carriages 
will be reserved entirely for the use of workmen, 


A .oop line has been opened this week at Pontypridd, 
connecting the Taff Vale Railway with the Rhondda, for mineral 
trains. This will enable the Taff Vale to proceed with the great 
extensions, erection of bridges, &c., now being carried out. 


TE item “ Lloyd’s Bonds,” which found a a in 
many railway balance-sheets thirty years ago, is now almost as 
ee as the * dodo,” says the Railway News, the Chatham Com- 
pany and the Great Central Company being the only important 
companies with this particular form of liability. 

Srrone opposition has been raised by the Kew Observa- 
tory officials to the construction of a new electric tram line from 
Richmond to Acton, which is now in progress. A formal appeal 
has been made by the Astronomer “4 and other leading pro- 
fessors to the Board of Trade, which has the matter now under 
_ consideration. 

Tur plant for generating the electric power for operat- 
ing the sixteen miles of tramway route from Shepherd’s Bush to 
Acton, Chiswick, and Kew, Brentford, and Hounslow, belonging to 
the London United Tramways Company, is now about ready. The 
power station is at Chiswick, and the machinery includes three 
1000 horse-power steam engines. 

A PRIVATE company, in which it is said English 
capitalists are interested, has just been formed at Kieff for 
carrying out the project of building two lines of railway ; one line 
will run from Kieff to Slobin, and the other from Kieff to “hernigoff 
and Briansk. There is alsoa project of constructing a bridge across 
the Dnieper, twenty miles above Kieff. 


Tue construction of the permanent way of the branch 
line of the Central Asiatic Railway to Bokhara was completed at 
the end of last month. The lire, which is twelve versts long, is 
being built at the Emir’s expense, and is to be finished by the be- 
ginning of next year. It is estimated that the goods traffic over 
the line will amount to 6,000,000 poods annually. 


Tue report of the Bengal and North-Western Railway 
for the half-year ended June 30th last, presented at the meeting 
held in London on the 4th inst., states that the length of line open 
to public traffic is 1118 miles, of which 743 belong to the rans | 
and 375 to the State. It is hoped that the Tirhut extensions will 
be opened throughout early in January with diversions at the 
Kosi and other large rivers. 


Tur railway system of the Government of Kherson, 
N.E. of Odessa, has been enlarged of late. The line of railway 
between Kriukov and Koselskoye is nearly completed, and will 
probably be thrown open to general traffic early in next year, 
although only goods freight may then at first be carried. A start 
has been made in constructing a railway from Koselskoye to 
Dolginzevo and Grushevka. 


THE report on the working of the Pittsburgh and 
Western Railroad for the year ended June 30th shows how the 
weights havled by goods engines have increased lately in the 
United States, ‘The average number of tons per freight-train 
mile on standard-gauge lines was 477 in 1899-1900, against 419 in 
1897-1898, and the average revenue “‘'’ mile of freight train, 
2.45 dols., against 1.86 dols, in 1897-1898, 


A Fast run on the Canadian Pacific Railway was made 
on November 12th, with a special train carrying Lord Strathcona 
from Montreal to Ottawa. The train left Montreal at 8.37 a.m., 
and reached Ottawa at 10.27 a.m., making a distance of 111°4 
miles in 110 minutes. It is stated that at least ten minutes should 
be deducted from this, however, for slow running through busy 
parts. The train consisted of Atlantic type engine, one coach, and 
a private car, 

AccorpING to the Central News, it has been decided to 
push forward the railway from Buluwayo to the Wanki district, 
where a great coal discovery has been made. This new line will 
form part of the Cape to Cairo Railway. Wanki lies about 200 
miles to the north-west of Buluwayo. It has been found that the 
Zambezi can be much more easily crossed at this point than at the 
part originally provisionally selected much further to the east, in 
addition to affording facilities to the new coal mines, 


TuHE first electric train has been placed upon the Second- 
avenue line of the Manhattan Railroad in New York for trial. 
It is made up of four ordinary cars and two motor cars—one at 
each end. Each of the latter is equipped with four 100 horse-power 
motors ; this is equivalent to a total of 800 horse-power, or four 
times that of the locomotive now in use, As there is an operating 
cab at each end of the train, there will be no shifting or delay at 
terminals, #s the train will start back as soon as loaded. 


Tr is announced that the North-Eastern Railway Com- 
pany will apply in the next session of Parliament for running 
powers to Edinburgh and Leith. At present the North-Eastern 
has an agreement with the North British Company to run the 
‘Flying Scotsman” between Berwick and Edinburgh, but the 
English company, we understand, now seeks to place its own 
servants at North British stations, and work its own rolling stock 
over the Scotch company’s portion of the East Coast route between 
England and Scotland. 


At last week’s meeting of the London County Council 
it was decided, on the recommendation of the Highways Committee, 
to approve the underground conduit system of electric traction, 
which has been devised by Professor Kennedy, for use on the tram- 
ways between Westminster Bridge-road and Tooting, Kennington 
Park and Blackfriars Bridge, and between St. George’s Circus and 
the terminus in Waterloo-road. In order that the work might be 
proceeded with as early as possible, the Council resolved to forward 
the description and drawings of the system to the Board of Trade 
for approval, and to send copies to the Borough Councils interested. 


THERE are numerous complaints from occupiers of 
buildings in proximity to the Central London Railway regarding 
the inconvenience and annoyance which they suffer from vibration 
due to the trafficon this line. In some shops the tremor is said to 
be sogreat that goods, such as crockery, are caused to rattle with 
the passage of trains, and in other buildings cracks are said to have 
been caused in the walls. Such complaints as the above, with the 
possibility of legal troubles ahead, are sufficient to cause serious 
misgivings regarding the prospects of early dividends. It is 
suggested that the vibration would be remedied if the locomotives 
were provided with springs between the axles and bodies, 


TuE result of the running of the London and Edinburgh 
expresses under the new timing, under which the journey has been 
nominally shortened by fifteen minutes, has not so far shown the 
East Coast route to advantage. On Saturday the Flying Scotsman 
arrived in Edinburgh twenty-eight minutes later instead of fifteen 
minutes earlier, while the West Coast train reached Edinburgh 
seven minutes before the accelerated time. On Monday night the 
East Coast express improved considerably on its Saturday running, 
but it was still seven minutes late. The West Coast express left 
Carlisle punctually to its scheduled time and, making up six minutes, 
arrived in Edinburgh at nine minutes past six instead of a quarter 
past. 





NOTES AND MEMORANDA. 


In America engineers who make a speciality of water 
works are called ‘* hydraulicians.” 

THERE are 362 private Bills deposited for the considera- 
tion of Parliament. They include 46 railways, 26 tramways, and 
103 electric lighting Provisional Orders. 

In the month of October 3096 vessels, measuring 
531,701 register tons net, used the North Sea and Baltic Canal, 
against 2669 ships and 385,176 tons in October, 1899. The canal 
dues collected, after deduction of the Elbe pilotage money, 
amounted to 263,140 marks, against 209,211 marks. 


For the year so far there have been put into the 
water in the United Kingdom 541 vessels, of about 1,259,014 tons 
as compared with 598 vessels, of 1,323,665 tons, in the first 
eleven months of last year ; 653 vessels, of about 1,293,563 tons 
gross, in 1898; and 601 vessels, of about 911,569 tons gross, in 
1897. 


A novet form of reflex water-gauge, intended chiefly 
for motor car purposes, is being made by Richard Klinger and Co., 
London. It is constructed of aluminium, and has a sight glass. 
The intention of the manufacturers is that it should be inserted in 
the water-cooling circuit, so that the driver can see at a glance 
whether his water supply has given out. : 


Recent explorations in German East Africa have led to 
the discovery of mica of good quality. In spite of the difficulties 
of transport which have to be encountered in connection with the 
exploitation of the East African mica, until the projected central 
Sleond approaches the Uluguru mountains, the process of mining 
the material might already prove remunerative. 


H.M. Crusser Hyacinth left Plymouth on Monday for 
a four hours’ full-s; trial. eyogry by the Times, she had no 
difficulty in maintaining a mean of 10, indicated horse-power, 
but the speed was only 19°7 knots, A heavy sea was running in 
the Channel, and this, together with the fact that the vessel has not 
been docked for some time, probably accounts for the comparatively 
low rate of speed. 

One horse-power hour is required to produce 0°3 of a 
pound of calcium carbide of good quality. — power 
necessary has led to calcium carbide being produ only where 
there is abundant water paren, asat Niagara. The cost of a horse- 
power at this place is about £3 12s. per electrical horse-power per 
year, and at this rate calcium carbide may be purchased in large 
quantities at from £15 to £16 per ton. 


A ratr idea of the profitable nature of coal mining 
during the last two years or so can be gathered from the figures 
iven with regard to the increased profits earned by a Northum- 
Cae company, which has just been converted into a limited 
liability concern. _ In 1898 it is said to have profited to the extent 
of £31,118, in 1899 the profits rose to £55,601, and for the current 
year they are at the rate of about £95,000. 


Durinc last month Scotch shipbuilders launched 
twenty-eight vessels, of about 63,420 tons gross, against twenty-six 
vessels, of 41,497 tons gross, in October, and twenty-five vessels, 
of 39,876 tons gross, in po last year. For the year, so far, 
Scotch builders have launched 287 vessels, of 461,602 tons gross, 
against 443,272 tonsgross in the corresponding period of last year, 
409,948 tons gross in 1898, 298,207 tons gross in 1897, and 366,221 
tons gross in 1896. 


THe President of the Board of Education has ap- 

inted a committee, consisting of Sir William de W. Abney, 
<.C.B., F.R.S, (chairman), Sir Philip Magnus, Sir Swire Smith, 
Mr. G. R. Redgrave, Mr. W. Bousfield, Mr. W. Vibart Dixon, with 
Mr. A. E. Cooper, Board of Education, South seeps, 8 as secre- 
tary, to consider the best means for co-ordinating the Technological 
work of the Board of Education with that at present carried on by 
other educational organisations. 


Returns have just been issued showing the production 
of gold, silver, copper, and tin, and the exports of coal, by the 
Colony of New South Wales, during the first nine months of this 
year. The amount of gold produced was 263,710 oz., valued 
at £912,648. The quantity and value of the silver, copper, tin, 
and coal exported during the September quarter were as follows :— 
Silver, ingots and matte, 216,277 0z., £25,331; silver-lead and 
ores, 113,300°5 tons, £663,755; copper, ingots, matte, and ore, 
2088°1 tons, £130,855; tin ingots and ore, 503°6 tons, £67,502 ; 
coal exported to foreign and inter-colonial ports, 926,503 tons, 
£351,228 ; representing a total value of £1,238,671, and an increase 
of £181,193 over the preceding quarter. 


To promote the industrial use of alcohol, the French 
Government appointed a committee some time ago to report on 
what changes should be made in the method then in use for 
‘denaturing ” alcohol, or rendering it non-potable. This com- 
mittee now recommend that the addition of methyl alcohol should 
be reduced from 10 per cent. to 1 per cent., and that the use of 
malachite green, a non-volatile material, now in use as a 
denaturant, should be abandoned. The mixture they suggest as 
meeting the requirements of the various industries, whilst 
adequately protecting the Treasury, is made up of 97 volumes 
of alcohol at 95 deg. on Gay-Lussac’s hydrometer, one volume of 
methy] alcohol, one volume of wool-washer’s grease, and one volume 
of heavy benzene. 


Tue report of the experts sent out by the British South 
Africa Company to inquire into the reported find of coal in Rhodesia 
practically confirms the original statements made with regard to 
it. The coalfield is situated some 180 miles north-west of Bulawayo, 
and is known to extend over at least 400 square miles. The seams 
vary from 5ft, to 16ft. in width, and as the coal lies within 40ft. 
of the surface it will be worked by means of inclines instead of 
shafts. It is estimated that at least 1,500,000,000 tons will be 
available after making an allowance of 20 per cent. for loss. The 
experts declare that the coal is better than that now in use in the 
Transvaal, Natal, and Cape Colony, and in some cases compares 
favourably with the best Welsh coal, 


Tue Colonial-office has issued a statement that the 
Pacitic Cable Committee have accepted on behalf of the Govern- 
ment, and of the Governments of Canada, New South Wales, 
Victoria, Queensland, and New Zealand, the tender of the 
Telegraph Construction and Maintenance Company for the 
manufacture and laying of the projected Pacific cable. The 
amount of the tender is £1,795,000, and the work is to be com- 
pleted by the end of 1902. The cable will extend from Vancouver 
to Queensland and New Zealand, vid Fanning Island, Fiji, and 
Norfolk Island. The total length will be considerably over 7000 
miles, The portion from Vancouver to Fanning Island will be the 
longest in existence, namely, 3500 miles. 


ALTHOUGH not such a severe test of the merits of a 
motor car as at first sight it might appear to be, the perform- 
ance of the two Decauville carriages on the Crystal Palace cycle 
track a fortnight ago. deserve to be placed on record. One 
carriage was propelled by an 8 horse-power petrol engine, and the 
other by a 5 horse-power engine, both water-cooled. The former 
completed 1000 kiloms (621 miles) in 24h. 54 min. without a 
stop, giving an average 7 of 24°93 miles per hour, and the 
latter 1000 miles in 48 h. 24 min., without stopping the engine, in 
this case the average speed being 20°66 miles per hour. The 
Decauville carriages in several long-distance events have proved 
themselves to be of sound construction, and to have durable 
wearing parts. Perhaps the greatest objection which has 
hitherto been urged against them is the noise made by the bevel 
gearing. This, we understand, is now largely reduced by casing 
in the gear wheels, 





MISCELLANEA. 
We hear that Geo. G. Blackwell, Sons, and Co., Limited, 


of Liverpool, has made an important step in the production of a 
—_ high percentage ferro silicon containing 22 to 25 per cent. of 
silicon. 


THE London County Council is about to nake an ex- 
periment in the use of oil fuel for one of the fire brigade vessels 
on the Thames. The ——— which will be adopted is that of 
the Clarkson and Capel Steam Car Syndicate. 


Waite crossing from Barrow to Belfast last Friday 
night, the mail steamer Manx Queen was completely disabled by 
the fracture of the main engine shaft. In the early hours of 
Saturday morning she was towed into Morecambe Bay. ‘The 
Manx Queen is a paddle steamer. 


A comPLETE working installation of Marconi's wireless 
telegraphic ap tus will be installed at the Essex Manufacturers’ 
Exhibition to be held at the Shire Hall, Chelmsford, from Decem- 
ber 12th to 14th next. The Exhibition is being promoted in aid 
of a fund for the Essex disabled soldiers, 


In discussing the proposed Shipping Subsidy Bill in 
the Senate at Washington, Senator Frye stated that it cost 80 per 
cent. more to run American than it did to run British or Nor- 
wegian ships. Of all the enormous exports and imports of tke 
a States last year only 9 per cent. was carried in American 

ttoms, 


A TREATY was signed at Washington last week by Mr. 
Hay and Sir Luis Correa, the Nicaraguan minister, by which 
Nicaragua concedes to the United States the necessary rights and 
= within her bestowal for the construction of the projected 

ii n Canal, including the free use of the San Juan River 
and Lake Managua as part of the canal’s course. 


A HorsE was killed at Sunderland on Saturday by a 
curious incident. A telephone wire broke and lay across the trolley 
wire of the electric tramways whence one end of it fell to the 
ground, It is stated that the animal trod upon the wire and 
received a shock which stunned it and caused it to fall on the wire, 
whereby it received a further charge through its body. All the 
telephone wires are being placed underground. 


Fairplay hears that the Czar’s yacht Standart, which 
is fitted with Belleville water-tube boilers with economisers, is to 
have the economisers taken out of her, as they are not considered 
to be necessary to the efficiency of the boiler. The Russian battle- 
ship at present building at a French Mediterranean yard has had 
the order for economisers to be fitted with her Belleville boilers 
cancelled, and the boilers will be supplied without them. 


Tue use of acetylene gas is growing in Buenos Ayres, 
where several shops have been furnished with the necessary appa- 
ratus. A large calcium carbide factory has been established be a 
two kilometres from Cordoba. In the main building there are 
five carbide melting ovens, as welt as the machinery for crushing 
the raw material. There are also works for making metal vessels 
to receive the manufactured carbide, packing rooms, &c. There 
-y fe tcc supply of limestone of high quality in the neighbour- 


At a meeting of the Leith Dock Commission, held a 
few days ago, a statement was submitted in ard to the works 
which the rd had sanctioned. These include the completion 
of the new dock, the erection of sheds and equipment, the con- 
struction of the extension of the dock and of the graving 
dock, the completion of the electric light installation, the 
erection of landing appliances for the grain trade, improved coal- 
ay | facilities, &c. e total estimated cost of these works is 

000. 

We learn that the Lanarkshire Bolt and Nut Company, 
Limited, has had plans passed at the Dean of Gild Court, Hamilton, 
for large additions to the present works at Greenfield. The 
extensions will cover nearly an acre of ground, and the cost 
will be about £15,000. The company is putting down the most 
modern machinery to make all sizes of Bolts, nuts, and rivets, 
When the new works are completed, the output will be something 
like 600 tons per month, and the number of employés will be 
increased by 300. 


SpeciaL efforts are about to be made by the naval 
recruiting officials to secure desirable candidates for service in the 
Navy as engine-room artificers. Since April last 200 of these 
ratings have joined the service, but the number, says the Western 
Morning Nevs, is still a hundred short of the required strength. 
Although there is a dearth of artificers, there has been no difficulty 
in getting stokers ; in fact, so many have been entered during the 
past six months that the Admiralty-have ordered the entry to be 
temporarily discontinued. Since April last just eleven hundred 
stokers have joined the Navy. 


As the result of the experience gained by the War- 
office in South Africa with the naval guns it has been decided that 
the artillery shall be D gpscns se with 4°7 guns, together with the 
necessary limbers and carriages. Vickers, Sons, and Maxim, 
Limited, have received orders from the Government for forty-two 
of these weapons. In addition, this firm has on order thirty-five 
howitzer batteries, together with wagons, limbers, and carriages, 
and are busy at the moment in making twenty-seven garrison 
mountings, such as those usually found on the largest battleships, 
in which will be fixed Vickers’ 9°2 guns. 


At a meeting held in Edinburgh on November 28th, 
the Northern pe. eran Commissioners appointed Mr. Coventry 
Dick Peddie, advocate, Edinburgh, secretary to the Board, in 
room of Mr. James Murdoch, who has retired after fifty-one years’ 
service, during eight of which he was secre to- the Board. 
The new secretary is the fourth son of the late Mr. J. Dick Peddie 
—who was an architect in Edinburgh, and for a period M.P. for 
the Kilmarnock District of Burghs—and received his education at 
the Edinburgh Academy, Tettes College, and the University. 
There were no fewer than 250 applicants for the post. 


Ir is proposed to cut two new canals of considerable 
importance in Hungary. The Government is at work on the 
plans. The Danube-Theiss Canal will bring the grain-growi 
districts of the Alfold into more direct communication wit! 
Budapest. Accordii to the Lge “a sem survey, the main 
branch of the canal will lie between Budapest and Csongrad, and 
will have a length of 150 kiloms. With the aid of this waterway, 
the distance by water from the plain of Hungary to Budapest 
will be very much decreased. The canal will be so designed as to 
be navigable for the largest Danube barges, and will be destined 
to supply the country through which it passes with ample water 
for irrigation purposes. 


At a meeting of the East Indian Association held on 
Tuesday, Mr. W. Sowerby brought forward a project for supplying 
water in India during times of drought on the partial or complete 
failure of the monsoon rains. Considerable quantities of water, he 
thought, could be obtained in almost every part of India by means 
of deep but inexpensive artesian tube wells. Though the absence 
of such surveys rendered it difficult to arrive at the exact cost of 
such works, he calculated that twenty wells, sufficient to supply 
nearly 150,000 persons and their cattle, could be made for £10562, 
including cost of boring apparatus, engine power, buildings, and 
supervision, im supplies, again, could be secured by means of 
accumulating and compensating reservoirs constructed in the 
valleys of the great rivers, along which there were many low-lying 
recesses, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GmRoLp anp Co., Vienna. 

F. A. Brocknavs, 7, Kumpjgasse, Vienna 4. 
CHINA.—KSLLY anp Watsu, Limirsp, Shanghai and Hong Kong. 
FRANCE.—Borveau anp CHEVILLET, Rue de la Banque, Paris. 
GQERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 

A. TwerrmeveEr, Leipzic ; F. A. Brooxnavs, Leipsic. 
INDIA.—A. J. Compripaz anp Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso Rome; Bocca Frungs, Turin. 
JAPAN.—KgLLy anp Wass, Liuirep Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricxsr, 14, Nevsky Prospect, St. Petersburg. 
4, AFRICA.—GorpDon anv Gortcn, Long-street, Capetown. 
R. A. THompson AND Co., 33, Loop-street, on. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Toompson aNnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. - 
TURNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrgRnationaL News Co., 83 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS —Katty anp Watsu, Liutrsp, Singapore. 
CEYLON.—WisaYyaRtTna anp Co., Colombo. 
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SUBSCRIPTIONS. 


Tug ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. £1 9. Od. 
C.ota Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subseriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers in advance at these rates 
will receive Toe ENGINkER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Cortes. Tick Papgr Copiss. 


Half-yearly .. .. £0188. Od. | Half-yearly.. .. £1 Oe. 8d. 
Yearly .. .. «- £1166. Od. | Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
p@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpenee ; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-dfiice Order in ent. Alternate advertisements will be 


iuserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All exce, weekly adv ents are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and Be Reeies Dueut the 
"hee are to be addressed to the Publisher, Mr. Sydney s ticker 
letters to be addressed to the Bditor of Tak ENGINEER. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


* * With this week’s number is issued as a Su; a Two-page 
Drawing of a _ Four-cylinder Compound Locomotive. — Kvery 








copy as issued b Publisher includes a copy of this Supple- 
ment, and subscribers ave requested to notify the fact shoul they 


not receive it, 
' 





*.* Latest TYPES OF THE BRITISH FLEET.—Our two- coloured 
supplement, representing H.M. ships Formidable, ' Drak, and 
Albatross, may be ee pe on superior paper, upon a roller, 
price 1s, by post 1s. Id, 

‘6 it ony subscriber abroad aig — one oy m an 
imperfect or mutilated condition, J i giving prom; 
injeradhion of tie. jon 4 Ge Pula, ak Oe ee ww 
Agent through Se is obtained, Such t vence, 
isabel can be r ied by obtaining the paper direct from 

is owe, 
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TO CORRESPONDENTS. 


insertion in this col must in all be 
for oe ye sn So Nene cat Ueeaad "in onde 
that received by us te fermented to tebe deliaaiion No 
maaan which do not comply with these 


*,* All letters intended for insertion in Tum E: or 

“ pitilinn, soe ts oniepenich ape Dane aed alta te ees 
not necessarily for ‘ication, but as a proof af good faith. No notice 
whatever can be of anonymous communications. 


REPLIES. 


A. J. 8.—There is no Board of Trade examination for men in charge of 
land engines, 


Srewarp.—As the earth is spherical, a sheet of water is curved to a 
radius of roughly 4000 miles. 


Patria.—We do not think the work will be placed in the United States. 
That already done in this country is not giving results which encourage 
the placing of more orders at the other side of the Atlantic. 


ACHILLES.—We have not published drawings of this engine. It is 
possible that Mr. Last, of the South Kensington Patent Museum, may 
- able to help you. In any case, you would do well to visit the 

useum, 


T. L. (Plymouth).—If you have secured your patent, or at least pro- 
visional protection, you should apply to some firm making way 
signals. Unless you can succeed in inducing such a firm to take it up, 
it will be a waste of time and money to proceed further in the matter. 

GLascow.—We have-no doubt that an excellent opening for engi 
will be found in South Africa as soon as matters settle down, and if 
you have the chance you should get employment now with some firm 

aving a South African connection, with a view to being sent out there 
in charge of the erection of machinery. 


An AmaTEuR.—Very large sums of money were spent some years ago on 
the construction of the Heillmann electric locomotive, which was 
tried on one of the French railways, and was a disastrous failure. It 
was constructed in the way you suggest. Steam can be applied with 
less loss of ou to driving wheels directly than in any other way for 
the purposes of locomotion. 

R. K. (Little Ilford).—There is nothing to write about the use of steam 
for melting resin or heating liquids ; a double-bottom pan is used, and 
the steam is admitted into the space between the two a For heat- 
ing water in breweries the steam is generally passed through a coil of 
pipe in the water. As to surface needed, &c., you cannot do better 
than read the treatise on ‘“‘ Heat” by Box. You can obtain it fora 
few shillings from any one selling scientific books. 


A. B. 8. K.—There are, we fancy, about fifty smoke consumers in the 
market, each one of which is better than any one of the others. Under 
these circumstances you can hardly expect us to tell you which is the 
best. In order to help you, however, we tell our other readers in- 
terested in the subject that, if they like to communicate with you and 
help you to prevent smoke and dry bricks with the waste gases from 
your boilers, we shall be happy to forward their letters to you. 

E. R. (Carnforth).—All your r ing is lusive enough until you 
come to the crown stay bolts. If you will think the matter out further 
you will see that, no matter what force was brought to bear on the 
copper plate in the way you suggest, it would not rip off the rivets. 
It, instead of placing a strip of copper under a driving wheel as 
suggested, you take a strip, secure it to a bridge stay with the bolt, 
and then strike the copper with a heavy sledge, the only effect will be 
to bend the copper. In like manner, in the fire-box the side plate 
would have been bent up flat — the roof. The point to be proved 
is benny sin. copper plate could rip off the bolt if in the way you 
suggest, 








INQUIRIES. 


PURE ZINC. 
if any of your readers could tell m of 
any special purpose, other t German silver or Leclanche rods, for 
which especially pure zinc—99-90 per cent.—would be valuable. 
D2cember 4th. A. &.T. 


S1r,—I shall be greatly obl 





NIAGARA CALCIUM CARBIDE. 


Sir,—Will any reader kindly let me know, through the correspondence 
column of your paper, the address of the makers of calcium carbide 
manufactured at Niagara Falls, America, or of the agents for it in Eng- 
land? They had at one time a depot in Newcastle. 

A. B. 


December 8rd. 
SS AL LT TST: 


MEETINGS NEXT WEEK. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION.— 
Monday, December 10th, at 7.30 p.m. Paper, ‘Gold Extraction from 
Free Milling Ore,” by Mr. H. H. Johnson. 


Tae InstituTION oF Junior ENGINEERS.—Friday, December 14th, at 
8 p.m., at the Westminster Palace Hotel. Paper, ‘‘The Metallurgy of 
Tin,” by Mr. J. H. Davy James, Member, of Swindon. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday, December 14th, 
at 8 p.m. Paper, ‘ Power-gas and Large Gas Engines for Central 
Stations,” by Mr. Herbert A. Humphrey, Member, of Northwich. 

Hoty anp District InstiruTiIon oF ENGINEERS AND NAVAL ARCHI- 
TECTSs.—Thursday, December 13th, at 8 p.m., at the Technical School, 
Park-street. Paper, ‘‘Ships’ Machinery ; Ways and Means of Repairing 
Deep Sea Cables,” by Mr. F. H. Street. 


Society or Arts.—Monday, December 10th, at 8 p.m. Third Cantor 
Lecture on ‘Electric Oscillations and Electric Waves,” by Prof. John 
A, Fleming, M.A., D.Sc., F.R.S.—Wednesday, December 12th, at 8 p.m. 
Ordinary Meeting. Paper, ‘‘The Treatment of London Sewage,” by Prof. 
Frank Clowes, D.Se, 

THE InsTITUTION oF CiviL ENGINEERS.—Tuesday, December 11th, at 
8p.m. Papers to be read and discussed, “The Signalling on the Waterloo 
and City Railway,” and ‘ Note on the Signalling of Outlying Siding 
Connections,” by Mr. Weeks Szlumper, M. Inst. C.E.; “8 ing 
on the Liverpool Overhead Railway,” by Mr. Stephen Butler Cottrell, 
M. Inst. C.E.—Wednesday, December 12th, at 2.30 p.m. Students’ visit 
to the Engine Works of James Simpson and Company. 














DEATH. 


> the Ist inst., at Springfield, Edenbridge, Caaries Seis, M. Inst. 


C.E., M. Inst. N.A., late of Lambeth, 8.E., in his eightieth year. 
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SIR I. L. BELL ON UNITED STATES COMPETITION, 


At last the British manufacturer has begun to bestir 
himself and reply to the pessimistic critics who have 
during the last year or two, heaped abuse upon his head. 
Nothing has been too bad to say of those whose skill, 
industry, and enterprise, have made Great Britain the 
wonder and envy of the world. Their machinery is 
bad; their methods antiquated; their enterprise lack- 
ing; their skill a thing of the past. It is difficult to 
read censures of this kind without annoyance. We know 
that they emanate from men who either have no real 
knowledge of that about which they write, or who have 

rmitted themselves to be carried away and overpowered 

y American effusiveness of talk, of hospitality, and of 
size—there is something very telling in a big works, and 
our friends across the water are quite aware of that fact. 





The writers who take it upon them to denounce British 
methods forget that to the men of this country the world 
is indebted for the birth of all the manufacturing power 
that it at this day possesses. This is specially and 
peculiarly trne of the iron and steel trades. It 
was Cort who, in 1784, invented the process of 
puddling. Although the blast furnace possibly originated 
in Germany, it was in England that it was first brought 
to perfection. It was an Englishman, Abraham Darby, 
who, in 1785, proved that coal could be used as a sub- 
stitute for charcoal in the manufacture of iron. It 
was Neilson, an Englishman, who, in 1828, introduced the 
hot blast. It was Vaughan who, in 1860, built the 
high blast furnace and obtained a considerable economy 
thereby. The huge blast furnace of which the United States 
ironmaster boasts, was used in this country by Cochrane 
years before America dreamt of it. The world knows what 
Bessemer did, backed up by Mushet. Mr. Thomas, who 
invented with Gilchrist, Riley, and others the basic process, 
was an Englishman. The regenerative furnace, so 
often attributed to Siemens, was suggested as far back 
as 1885 by Mr. Stirling, a Scotch clergyman; and so 
we might go on adding name after name to the list 
of Britain’s worthies. Is there any reason to suppose 
that a country which has produced such men cannot 
supply more when the stress comes? That she can- 
not has only to be stated to be dismissed as obviously 
untrue. 

The veteran ironmaster, Sir Isaac Lowthian Bell, 
delivered an address to the Institution of Junior En- 
gineers on the 30th of November. It was an address 
in every way admirable for its intended object. 
Learned within limits, instructive, and full of purpose. 
The most interesting feature in it, we think, is the 
speaker’s clear pronouncement on the subject of United 
States competition in the iron and steel trade. We have 
just now called attention to the work done in the past ; 
et us hear what Sir I. Lowthian Bell has to say of the 
present :—‘‘ Some correspondents of our own newspapers, 
in seeking for the cause of our losing ground in the race, 
attribute it to our ignorance of the scientific truths upon 
the operation of which success in our calling is so depen- 
dent. Those who say so cannot be aware that at New- 
castle-on-Tyne, Leeds, Nottingham, Sheffield, Edinburgh, 
and Glasgow, are large and well-appointed colleges for 
teaching the sciences, which for the last five and twenty 
years have been deemed indispensable in Great Britain 
for a successful career in metallurgy. Besides this 
correction may be added the fact that almost every iron- 
works of any importance possesses a suitable laboratory 
as a guide for its daily operations, as well as for original 
research.” 

It is beyond question that the United States manufac- 
turers have imported steel and iron into this country ; 
the quantity is, of course, wholly insignificant ; yet the 
mere circumstance that it has been imported at all has 
raised fears which appear to us to be wholly unwarranted. 
‘“‘ A transaction of this nature,” says Sir I. L. Bell, ‘‘ does 
not necessarily imply any superiority in economical pro- 
duction. In America as in England the demand for iron 
and steel is of a fluctuating character. Impressed by the 
importunity of the consumer, the manufacturer enlarges 
his powers, the result being a make exceeding the demand 
for home consumption. Exportation has to be resorted 
to as an outlet for the excess, the other alternative being 
a reduced output, even when an actual loss is incurred. 
Of course, if America pretends that a profitable trade can 
be carried on by underselling the works in Great Britain 
now engaged in supplying British requirements, we must 
submit to the change. I cannot, however, agree as to 
the ability of my friends on the opposite side of the 
Atlantic to sweep us on this side out of existence.”’ 
Sir I. Lowthian Bell considered briefly what were the 
conditions which govern the question. He laid particular 
stress on the cost of carriage to which the ironmaster in 
the States must submit. He showed that the average 
haul to the Pittsburgh furnaces of coke and iron ore is 
not less than 777 miles, and the cost of transport is 
equivalent to 16s. 6d. per ton of pig iron; and he held 
that, after all, the American ironmaster possesses no 
advantage, either natural or created by his own energy 
and skill, which would enable him to import into this 
country and sell steel save at a loss. 

Sir Isaac Lowthian Bell scarcely touched at all, how- 
ever, on one important element for consideration. We 
refer to Protection. That has no doubt aided enormously 
in the development of the American iron and steel trade. 
Furthermore, no account is takef of the fact that capital 
is not infrequently spent in the production of goods 
which are sold at wholly unremunerative prices, while a 
profit is ostensibly being made. For let us suppose that 
a company invests £100,000 in an ironworks, carries on 
for five years, and at the end of that time is bankrupt. 
It is clear that, during all those years, something like 
£20,000 a year had been spent on the production of this 
metal, which might have been sold to that extent under 
the true market value. Again, when a high tariff secures 
a high price in the home market, it is quite possible to sell 
surplus stock at a low price elsewhere and yet make a con- 
siderable profit on the whole year’s transactions. It is 
just because the trader can sell at home for 20 dols. that 

e can sell abroad for 10 dols., and with this fact we must 
take account. But, after all, a competition of this kind has 
very narrow limits, and with due care it is not to be 
feared. 

Much has recently been said about the perfection of 
the machinery used in American rolling mills, and the 
resulting diminution in the amount of labour employed. 
But, in point of fact, the labour necessary in any 
iron or steel works depends largely on _ the 
character of the product turned out; and, curiously 
enough, the heavier the ingots, plates, or bars made, 
the smaller in proportion is the manual labour needed. 
It is, indeed, impossible to handle the larger sizes 
and heavier weights without machinery ; and in all Eng- 
lish, Welsh, and Scotch works of the more important 
eharacter the most improved machinery will be found. 
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But it must not be forgotten that conditions vary. Cir- 
cumstances alter cases; and it by no means follows that 
the mechanical appliances which are best adapted to one 
country, or even to one district, must be absolutely the 
best all round. After all the question is one of pounds, 
shillings, and pence. When wages are high, it may be 
praiseworthy, or at least necessary, to spend large sums 
on plant, while a similar expenditure would be wholly 
imprudent where labour was cheap. In the United States 
it is very expensive. Here it is not; and although a 
splendid rolling mill plant for handling ingots, plates, and 
bars, almost wholly without the aid of manual labour is 
very attractive, particularly to the uninitiated, it must 
not be taken for granted that to introduce it into this 
country would certainly effect remarkable economies. 

Be this as it may, we rest well assured that if we are to 
be beaten in the production ofiron and steel by the United 
States it will not be for Jack of skill, energy, or enterprise 
on the part of our own ironmasters, but solely because 
the United States will be found to possess natural advan- 
tages over which men can exert no sort of control. 
‘‘Tt has been reserved,” says Sir I. L. Bell, ‘for one or 
two editors and special correspondents of British news- 
papers to impute ‘muddle’ and incompetency to British 
ironmasters. With these I daresay I stand in the 
position of the fabulous English fox disdaining to meet 
the fabulous tortoise of America, to the latter of which 
the victory, as in the fable, is awarded by our critics. In 
the meantime, however, I have left our tons of steel at 
the works on the respective banks of the Monongehela 
and the Tees, with the disadvantage to the former of 
having to carry its ton to New York, a distance of 444 
miles, added to a sea voyage of 2500 miles. The possi- 
bility of this competition is supported even by some 
Englishmen, on the ground of the vast superiority of the 
Bessemer works and rolling mills of Pennsylvania. 
My reply to this assertion is that the entire wages paid, 
not a bad criterion of relative expense for producing a 
ton of steel rails in England, would not suffice to trans- 
port the American article to the ship which has to convey 
it across 2500 miles of the Atlantic and German Oceans.” 

Whether the United States really do possess natural 
advantages which will enable them to cope with 
difficulties of this kind or not is an open question. We 
believe that they do not. The present state of the trade 
is wholly abnormal. Over-production has, beyond 
question, taken place in America. At this side of the 
Atlantic the contrary is the case, and it is not remarkable 
that bars and billets should find their way here. If 
their introduction serves to help the tin-plate trade of 
Wales out of a difficulty, the importation need not be 
regarded as a peculiarly lamentable affair. 


ELECTRIC LOCOMOTION, 


Ox the 29th of November Mr. W. Langdon, vice-presi- 
dent of the Institution of Electrical Engineers, read before 
that body a paper of singular excellence, on ‘* The Super- 
session of the Steam by the Electric Locomotive.” As 
the paper will be found elsewhere in our columns we shall 
not quote from it here. The excellence of the paper lies 
in the eare with which it has been got up, and the 
moderation and caution with which the author states his 
facts and advances his opinions. It differs from many 
other utterances of the same kind, in that it is evident 
that Mr. Langdon has fully appreciated the position. It 
is all in vain to point out the mechanical perfections of 
traction by electricity. These do not address themselves 
to directors, or make any recognised claim on the share- 
holder. The whole question is one of pounds, shillings, 
and pence. If railway traffic can be worked more cheaply 
with the electric than it is with the steam locomotive 
then the former will in process of time supersede the 
latter. We need not follow Mr. Langdon through his 
figures; it will be enough to say that he arrives at 
the conclusion that the electric locomotive will do all 
that the steam locomotive can do; and that the doing 
will cost with the first 7°021d. per train mile, and with 
the latter 8°943d. We are very much of Mr. Mantalini’s 
opinion as regards fractions in such statements. Indeed, 
we go so far as to say that while we accept without 
question calculations worked out to one place of decimals, 
and take two places after inquiry, we treat three places 
of decimals with incredulity, and regard four places and 
more as wholly unworthy of consideration. Eliminating 
fractions, then, we have 9d. for the steam locomotive 
against 7d. for the electric locomotive—a substantial 
saving, amounting, in the case of the 50 miles of the 
Midland Railway from St. Pancras to Bedford, of 
** £260,000 on the average yearly cost for twenty-four 
years. 

We need not, we think, concern ourselves much with 
the details of the working arrangements which Mr. Lang- 
don has sketched out. In the main they would, no doubt, 
be efficient. There is, however, one somewhat important 
point worth notice, which is, that sufficient provision does 
not appear to have been made for the presence of more 
than one train in a ten-mile section on each of 
four lines of rail at a time. There might, as a 
matter of fact, be more than double that number of 
trains. It would be quite possible, indeed, to have as 
many as a dozen trains all demanding the current at 
once from a sub-station; but all this refers to details, and 
we may pass on to the consideration of the main point at 
issue—the cost of working. In the first place, let us see how 
much power Mr. Langdon has allowed. He gives it, on the 
average, as 452 ampéres per train, at 540 volts. This 
represents only 327 indicated horse-power, which is not, 
we think, nearly enough. Taking the weight of an express 
train, including the electric locomotive, at 300 tons—and 
that is not far from the present weight of the Midland 
expresses—and assuming that the resistance is only 10 Ib. 
a ton at 50 miles an hour, we must have 400 horse-power 
at the least. A side wind, bad weather, various causes, 
will easily double this resistance. On the other hand, 
certain slow trains will require less power, and the 
goods trains still less. We shall be nearer the mark 





than Mr. Langdon is, we think, if we take it that the 
average demand for power per train will be 400 
indicated horse-power at least. The question of power is 
most important. It lies at the root of Mr. Langdon’s 
calculations, and on it rests the whole force of his reason- 
ing. It will be seen that in the main his advocacy of the 
electric locomotive is based on the economy to be secured 
by its use, and he has arrived at the opinion that such an 
economy can be effected on the assumption that the 
average powers required will be those stated in his 
Table IV. He admits that the power required to draw 
an express train will be 477 indicated horse-power, and, 
so far, we are in agreement with him; but when he gets 
down to 183 indicated horse-power for a load of 500 tons, 
at 25 miles an hour, we find it impossible to agree with 
him. At that speed 71b. per ton is the lowest possible, 
and that is possible only with good stock in eleiabie 
order, with axle-boxes carefully looked after. For 500 
tons this represents 3500 lb. tractive effort. This gives 
us 283 horse-power instead of 188. The formula Mr. 
Langdon has taken for calculating train resistance is 


3+ na where V = the speed in miles per hour. There 
is no reason to believe that the resistance varies as the 
square of the speed, and we venture to assert without fear 
of contradiction that the actual power required to work the 
traffic between Bedford and London, and vice versa, would 
be at least 25 per cent. more than that assumed by 
Mr. Langdon. Indeed, he has taken it for granted that 
the line is level, or if not, that the gradients will compen- 
sate each other; but no fact is better known in railway 
practice than that gradients do not compensate, and this 
is peculiarly true of fast traffic. But let us take it that 
the average energy needed is 400 indicated horse-power 
under the tread of the driving wheels. Considering all 
the losses to be incurred, this will mean about 700 indicated 
horse-power at the generating station at the most mode- 
rate computation. Take the the most efficient engines 
and boilers, it will not be safe to reckon on less than 2 |b. 
of coal per hour per horse, or 1400 lb. per hour for 700 
horse-power. Mr. Johnson’s express engines will burn 
about 33 lb. per mile, or for 50 miles, say, 1650 lb. of 
coal, and we have therefore a saving effected by the 
electric locomotive of 250 lb. of coal for the 50 miles run. 
Mr. Langdon has estimated the cost of coal down to a 
halfpenny ; we cannot attempt to follow him with such 
minuteness. Let us take coal at 10s., or 120d., per ton, or, 
say, 7s. 8d. for the 50 mile run. This works out at a little 
over 1°7d. per mile for fuel for the steam engine, and 
6s. 5d., or 1°54d. per mile for the electric locomotive. Itis 
clear from these figures that the economy to be effected 
by the substitution of steam for electricity cannot 
possibly reach anything like twopence a mile, seeing 
that the entire cost of fuel as itis is under that sum. 
It is well to bear in mind the precise words used by Mr. 
Langdon: ‘The main gain, however, is to be found in 
the economy of a stationary as against an itinerant 
generator, as well as that much coal is consumed by 
goods and mineral trains when shunted, and by all trains 
when standing in stations, the whole of which could 
be saved if worked by electricity.” 

The only item, however, in his calculations on which 
any complete reliance can be placed is the consumption 
of coal. Even if we take the consumption as a whole, at 
50 lb. a mile, including all shunting and standing work, 
the saving to be effected does not, as we have seen, 
work out to more than a fraction of a penny per mile. 
Mr. Langdon is quite straightforward. He admits that 
no allowance has been made for shunting operations. 
This brings us to a question of considerable importance. 
One of the greatest difficulties to be overcome in electric 
working is the provision of shunting arrangements at the 
various stations and termini, and, above all, in the goods 
yards. So far as can be seen, such yards as those at 
Kentish Town, for example, could not possibly be worked 
without the aid of steam shunting engines. The utter 
inflexibility of electrical traction has always stood in the 
w iy of its adoption save on tramways, where the work is 
quite simple and straightforward. But putting this on 
one side, and assuming that all trouble of that kind is got 
over, we come back to Mr. Langdon’s own figures, and 
we find them inconclusive. There is reason to believe 
tnat the electric locomotive can, under certain conditions, 
haul trains at a less cost than can steam locomotives, but 
we are not sure that these conditions can always be 
secured. Is there really, we would ask, any definite 
evidence that electricity can be generated and distributed 
at less than one farthing per kilowatt hour? It has been 
generated, it is stated, but not distributed, at about that 
price, at one very large installation in the United States, 
but this coal cost little more than half the price allowed 
by Mr. Langdon. Can Mr. Langdon cite a case where 
coal is put on the furnace bars ina Midland town far 
from a colliery at 7s. 114d. per ton, the coal being of 
sufficiently good quality to generate a kilowatt per hour 
for only 3 1b? We doubt it. 

Finally, we may repeat that Mr. Langdon’s paper is 
excellent, and that he has stated his case very fairly in- 
deed. He has probably done as much as can be done by 
a paper to get the electric locomotive introduced. If, 
however, he has this thing really at heart, he will not 
let the matter rest where it is. He will proceed to 
prove by data obtained on lines where the electric locomo- 
tive has been at work for some time that the cost can be 
kept down to the figures he has given. We doubt that 
an allowance of about 2}d. per train mile is quite 
enough for the renewal of machinery, motors, ¢able, &c. 
His estimate of the electrical power required is based 
exclusively on the formule for train resistance which we 
have quoted, instead of on the actual results obtained in 
practice on electrically-worked tramways. There are no 
published data as to the amount of power required to 
work a heavy train by electricity at high speeds. In fact, 
we are from first to last in the world of assumption ; and 
yet it ought to be quite possible, we imagine, to get 
a definite statement of the horse-power required 
to work trains on some of the Londen or provincial 





electric-worked lines. Perhaps Mr. Langdon will write a 
supplemental paper on the subject giving the required 
information. We may, however, add that, according to 
our own experience, it has hitherto been next to impossible 
to obtain any information of the kind at once complete 
and trustworthy, either because it has not yet been 
collected, or because the engineers and others do not 
care to make the facts public. The time has passed, 
however, when reticence was excusable ; and we have no 
doubt that the Institution of Electrical Engineers can, if 
so disposed, supply the world with information absolutely 
necessary to the formation of a right estimate of the 
value of Mr. Langdon’s proposals. 
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YORKSHIRE COALOWNERS AND THE LOCOMOTIVE CONTRACTS, 


ALTHOUGH the South Yorkshire coalowners are backed in 
their demand for 15s. per ton for next year’s railway locomo- 
tive contracts by the fact that they have agreed to give the 
men 10 per cent. advance in January and February next, the 
altered position of the coal market will go a long way in 
frustrating their object. It is well known that with the 
exception of the Midland and a minor company or two, the 
railway companies paid 16s. per ton for their half-year’s 
supplies. The state of the trade in the last month of the 
year, even for house coal, is only quiet, and the pits 
are working short time. The scare in the month of 
July of a coal famine, with fuel at 50s. per ton before 
Christmas, has not come about, but it had the effect of 
causing consumers to lay in such stocks as to place them in 
such a position that they will have no need to trouble the 
coal merchant for some time to come. Whatever is the 
outcome of the pending negotiations, coalowners would do 
well to take a lesson from the present “ fall’? in the 
coke trade, brought about by the high price of coke. So 
far as can be gathered, the Great Northern has been in 
receipt of the coalowners’ tenders for a week, but the 
Midland has only been sent on during the last few days. The 
tenders are under consideration, but no official intimation 
has yet been received. The Great Northern has, however, 
made known the fact that it considers 15s. per ton too 
high a price, as the advance on last year’s supplies would 
even then be at the rate of 4s. per ton. The altered state of 
the trade and the short time worked will, it is believed, cause 
the Notts and Derbyshire coalowners to be keen competitors, 
as the contracts often enable the pits to be kept going when 
they would otherwise have to stand. In addition to this 
important consideration is added the fact that the money is 
always safe, the payments prompt, and the coalowners are, 
as a rule, regularly supplied with wagons. 


ANGLO-GERMAN CABLEGRAMS. 


FREQUENT complaints concerning the inadequacy of tele- 
graphic communication between England and Germany have 
appeared for some time in the German Press, and these com- 
plaints seem to be by no means unfounded. For instance, in 
order to show the slowness with which telegrams are exchanged 
between the great commercial centres of both countries, it is 
said that the financiers of Bremen are accustomed to have 
their telegrams announcing the fluctuations of the Liverpool 
Exchange sent thence by way of New York, as by this means 
they obtain the news much quicker than if the messages were 
sent directly from Liverpool. The business firms of Berlin 
also make use of the same method, and their Liondon telegrams 
are despatched thence to New York and thence to Berlin. 
This roundabout way is of course much dearer, as the cost 
per word is increased by nearly 2s.; but the great increase in 
the cost of cablegrams sent between England and Germany 
by way of New York is amply compensated for by the 
accelerated service. The simple explanation of this state of 
matters consists in the fact that Berlin has more connections 
by cable with New York than it has with London, and for 
this reason the cable service between England and Germany 
ought to be increased. 


ELECTRICITY ON THE UNDERGROUND RAILWAY, 


Ir seems that there is not a little misconception abroad 
about this matter. We hear of statements made on both 
sides of the Atlantic, almost contemporaneously, that tenders 
for work to the value of £5,000,000 are, or were, to be invited ; 
that fifty miles or so of railway were to be dealt with—and so 
on, on the same scale. All these statements are gross 
exaggerations Tenders there are no doubt, but for compara- 
tively limited work, and when they come to be examined they 
will be found very far short of £5,000,000, probably not a tenth 
of that sum. What we shceuld like to know is this, Who 
inspires these extraordinary mis-statements ? 








ErratuMm.—In a notice of the Chevalet-Boby heater detartariser 
last week we gave the name of Mr. Robert Boby in mistake 
for William Boby. 

SoctETy oF ArTS.—The second lecture of the course of Cantor 
Lectures on “‘ Electric Oscillations and Electric Waves,” was given 
last Tuesday, December 4th, by Prof. J. A. Fleming, F.R.5., at 
the rooms of the Society of Arts. In this second lecture he dealt 
especially with the subject of electric resonance. He pointed out, 
in the first place, that every electric current has a natural period 
of oscillation depending on its capacity and self-induction. Cir- 
cuits are also divided into good an electric radiators. In the 

‘ood radiators electric oscillations set up very quickly subside, 
use they impart their energy to the ether as electric waves. 
In the bad radiators the oscillations are persistent. If two circuits 
which are bad radiators have the same natural period of oscillation, 
then electric oscillations set up in one excite sympathetic oscilla- 
tions in the other. This was shown experimentally by employing 
two circuits, in one of which was a small incandescent lamp. 
The lamp was illuminated by the secondary oscillations when 
its circuit was at a very great distance from the primary if the 
two circuits were in tune with each other. Several other experi- 
ments were shown illustrating the effects of electric resonance. It 
was pvinted out that the most satisfactory theory of light is that 
which ascribes it to electrical oscillations set up in the ether, and 
in this case the familiar optical phenomenon of absorption and 
colour must roy be due to electric resonance, In conclusion, 
reference was made to the importance of electric resonance in the 
case of wireless telegraphy, and specimens of duplex or inde- 
pendent wireless messages were exhibited which have been sent 
and received by Mr. Marconi at the same time by pairs of wireless 
telegraphic instruments working independently along the same 
thirty-mile distance between the Isle of Wight and Poole. The 
lecturer stated that Mr. Marconi, by an resin f ingenious 
application of the principles of electric resonance, had completely 
— ~ problem of rendering wireless messages independent of 
each other, 
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DOVER HARBOUR BOARD, PORTABLE SALVAGE PLANT 


MERRYWEATHER AND SONS, LIMITED, GREENWICH, ENGINEERS 








SALVAGE PLANT FOR DOVER 
HARBOUR. 
UsuFruL as is the present type of salvage plant, its useful- 


PORTABLE 


ness is greatly curtailed by its want of portability and its 
As a rule the plant consists of | 
1 cumbrous boiler of the locomotive type, which supplies | 


general unhandy character. 


steam to a pumping engine, or, in some circumstances, steam 
is taken by the engine from a ship’s donkey boiler. Either 
of these steam raisers weighs some six tons or so, and both 
are therefore practically fixtures. The reason for using a 
large boiler is that hitherto it has been considered that salt 
water feed, which has sometimes to be employed for salvage 


purposes at sea, is inimical to small boilers, and that heavy | 


boilers with large tubes must be used. That this opinion is 
no longer tenable is proved by the results of a test'of the 
portable salvage plant which we illustrate above by a 
perspective view of the complete plant, and by a view 
showing the boiler with its outer shell removed for inspec- 
tion. This plant has recently been constructed for the Dover 
Harbour Board by Merryweather and Sons at their Greenwich 
works. 

The plant consists of a light quick-steaming boiler of the 
vertical type, in which steam is raised for use in a smal] but 
powerful horizontal engine driving a centrifugal pump, the 
engine and pump being portable as well as the boiler. The 
chief feature of novelty in the plant is the boiler, which is 
constructed on the principle of the makers’ fire-engine boilers, 
but is modified in design to enable it to work with salt 
water. The boiler is about 5ft. high and 3ft. 6in. in diameter, 
and weighs only about 30 cwt. complete. It is fitted with 
seventy inclined water tubes, and is worked at from 601b. to 
SU 1b. pressure, as may be necessary, developing from 20 to 
30 horse-power. As will be seen from our illustration, it is 
mounted on a truck with locking fore-carriage to enable it to 
be easily moved about; it is also provided with slings for 
handling with tackle. In order to keep down the density of 
the salt water, the feed is admitted into the boiler at the 
bottom of the outer space, and a scum-cock is provided near 
the top of the working level of the water. This scum-cock is 


always kept open during working, and the water is main- | 


tained at any pre-determined density. 

\s will be seen from the illustration, the boiler is 
easily opened, for inspection and repairs, by breaking the 
joint round the shell. It can be readily cleaned out in every 
part and put together again in about an hour. In the event 
of the failure of a tube it can be taken out and a new one 
inserted in half an hour or so. Sight-holes are provided in 
the shell over the crown plate, so that the condition of the 
boiler can be observed at any time. Wash-out plugs are 
fitted at the bottom of the water space for ordinary washing 
out purposes. With natural draught only, the boiler is 
stated to have evaporated 730 1b. of water per hour with 
i consumption of under 1lecwt. of coal. This evaporation 
can be considerably increased by the use of a small steam jet 
ia the funnel. The advantages claimed for the boiler are 
that it provides power in a form more easily handled for 
temporary work than the locomotive or the donkey boiler 
usually employed, as it is only about one-fourth the weight 
cr size, and can be used in many positions where it would 
be impossible to take a boiler of the usual construction. For 


instance, although the plant will be kept in a depét at Dover | 


und run out on the pier for use when required, it can also be 
shipped on board a tug and steamed out to sea to work, 
should it be found necessary. 

The pumping portion of the plant consists of a high-speed 
horizontal engine, driving direct an 8in. centrifugal pump, 
capable of delivering from 1200 to 1500 gallons per minute. 
It is, like the boiler, mounted on a truck provided with slings 
for ready handling. The plant is complete with certain 
accessories, including flexible and other steam pipes, various 
lengths of 8in. iron and flexible suction and delivery pipe, 
and a connection for using several lengths of hose as a 
delivery for fire-extinguishing purposes in the holds of vessels, 
thus widening the sphere of its usefulness. 

The new plant was recently tested at Messrs. Merry- 
Weather’s works to the satisfaction of Captain Iron, the Dover 
harbour master. Although brine of the density of sea water 
Was used during the trial, the immunity of the boiler from salt- 
lug up under steam was fully demonstrated. At the close of 
the trial the shell of the boiler was removed and the tubes 
and water space were found to be perfectly free from deposit, 
as we had the opportunity of observing, although the boiler 
had been under steam for a total of twenty hours. During 
the trial a rocking motion .was imparted to the boiler in 
ae to test it for priming, which, however did not take 
Place, 
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New works, laid out on modern lines, have been erected at 
| Cornbrook, in the outskirts of Manchester, by Isaac Storey 
| and Sons, Limited, to meet their increased requirements, and 
to replace the coppersmith and engineering works established 
| by the firm in 1837, at Knott Mill, in the city. These new works 
| comprise offices, warehouses, foundries, coppersmiths’ depart- 
| ment, machine, erecting, and brass finishing shops, and we 
| give illustrations of some of the more important sections. 
Electrical power is distributed from a central generating 
| station to motors, driving either groups or single machines. 
| As no public supply of electric current is available at Corn- 
brook, the firm decided to put down a generating plant of 
their own, to supply the current both for power and the 
lighting of the whole works. A view—Fig. 1—of the power- 
house is given on page 574. The chief engine isof the Proell- 
Corliss type, tandem compound, surface-condensing, of the 
firm’sown make. In this engine use is made of the Proell auto- 
matic expansion gear, in connection with a positively-driven 
Corliss valve, which is used only to distribute the steam and 
effect the exhaust, the admission and cut-off being both ob- 
tained from the expansion gear, which automatically varies the 
cut-off in accordance with the work that is being done. The 
low-pressure cylinder has a similar Corliss valve, but in this 
case there is a fixed cut-off, and no expansion gear. Both 
cylinders are steam-jacketed by live steam. The engine 
frame is of the girder pattern, with bored slides, and the main 
| bearings are of the modern type, with wedge adjustments for 

the brasses. The boiler pressure is 150 lb. per square inch, 
and the engine speed 125 revolutions per minute. 

The engine drives, through ropes and a countershaft placed 
in the basement under the gallery on which the switchboard 
is fixed, either or both of two ‘ Castle’? dynamos, each 
capable of an output of 200 ampéres at 230 volts, both of 
which are connected to the driving shaft by Snyer’s patent 
clutches. As there is no supply of circulating water available, 
the condensing of the steam is accomplished by means of 
rain water collected from the roofs into a tank, and cooled by 
one of Mills’ patent “lateral current ” re-coolers, fixed over 
the boiler-house. The make-up necessary owing to evaporation 
is, in dry weather, obtained from the town’s mains. The 

| other generators are a smaller set of combined high-speed 
engine and dynamo and a gas-driven set, both of which can 
| be used for sectional lighting or overtime. The Ship Canal, 
| which is in close proximity to the works, supplies a good 
deal of all-night work, for which this small gas-driven plant 
is extremely useful, making it unnecessary to keep up steam 
| and dispensing with the attendance of the engine-room staff. 
| During holiday times, and when steam is not available, it is 
| also employed for lighting the offices and effecting repairs. 
| The switchboard is arranged on the principle of providing 
| main feeders for both the power and lighting current, running 
to local distributing boards in convenient places in the shops. 
| The main board is in connection with the two larger dynamos, 
| whilst there are two smaller boards for the other dynamos. 
| These are all so connected that the current from any 
| dynamo can be used for power and lighting in any part of 
the works. In the boiler-house there is a Lancashire boiler, 
| by Thos. Beeley and Son, of Hyde, with a Green’s economiser. 
The feed-water is taken from the hot well, and filtered in a 
“Sentry” filter, practically the whole of the grease being 
| thus extracted. 
| The main machine erecting shop, of which we give illustra- 
| tions, is 120ft. long by 80ft. wide, with a 40ft. clear span in 
| the centre, served by a Vaughan 10-ton electric travelling 
| crane. In addition there are two jib cranes, each capable of 
| handling about 30 cwt., which serve certain of the heavier 
| tools. Round three sides runsa gallerycarrying light machine 
| tools, chiefly engaged in brass finishing work. The first of the 
views—Fig. 2—of this shop shows the central portion, devoted 
mainly to erecting. Two sets of surface-condensing plants, 
with air and circulating pumps, are shown, and as they are of 
a special character a few details will be interesting. They 
form part of an order for three sets for the Halifax Corpora- 
tion. The condensers are of 1800 square feet surface, and 
have mild steel riveted shells with cast iron water boxes, and 
brass tubes, and tube plates. The air pumps are of Edwards’s 
patent type, two in number, 14in. diameter, and 12in. stroke; 
the circulating pump is 14in. diameter, and 12in. stroke. The 
crank shaft is carried ona stout framing, which also carries 
the slides; the bearings are self-lubricating, and lined with 
phosphor bronze. The pumps are driven through spur gear- 
ing with raw-hide pinion by an electric motor mounted on a 
stand carried on the same bed-plate as the pump. The whole 
plant has a very compact appearance, and is of rigid and 
serviceable construction. In connection with the erection of 


| 


| this and similar work, it may be stated that there is a truly 
| level bed or table arranged, which can be adjusted to various 

requirements. Stout cast iron rails, with the top surface 
| machined, are truly laid in the concrete of the floor, and 
bolted down to slots arranged in these xe machined tables, 
the position of which relative to each other can be altered to 
a considerable extent without affecting the accuracy cf the 
level. A pit is also provided to acecmmodate fly-wheels for 
running tests. The second view—Fig. 3—of the shop shows 
| a portion of the machine tools and fitting benches under the 
| gallery, and the third—Fig. 4—represents one side of the 
gallery, showing the arrangement of lathes for the brass 
finishing department. All these tools are arranged in groups 
driven by motors through short line-shafts, the countershatts 
for the centre lines of lathes being carried on angle irons 
| running the whole length of the gallery, and sapported 


|at suitable intervals by light cast iron trestles. To 
these angle irons special overhanging brackets are 


attached, fitted with self-oiling swivel bearings carrying the 
countershafts. Friction clutches are used with all these 
light tools, and they are found to give less trouble than loose 
pulleys. These lathes, and, in fact, all the tools in the shop, 
are grouped in relation to the speed at which they run, and 
each group has its own motor. The power taken by indi- 
vidual tools is so slight that a further subdivision is inadvis- 
able. As it is, the motors are mostly of small power, ranging 
from 10 to 3 horse-power. Eighteen months’ experience of 
this electric driving is altogether favourable, and although the 
generating plant is not in duplicate, stoppages due 
to any causes connected with the motive power have 


been almost unknown. ‘The other side of the gallery 
is occupied by more or less automatic machines 
used largely for repetition work, and by the quick- 


running machines for buffing and polishing. Under the 
gallery illustrated are the works’ stores and the testing room. 
The latter is fitted with various hydraulic pumps arranged 
for the rapid testing of small valves and cocks, as well as for 
the proving of large iron stop valves and similar work. A 
small high-pressure steam boiler is also installed there, 
available for tests up to 4001b. per square inch. The con- 
struction of the roof of the main shop is of the ‘‘ saw tooth” 
type, with north light. In order to get the clear span of 40ft. 
for the erecting bay, with the maximum height for the crane 
lift, it was necessary to adopt special means for supporting 
the roof. To this end the almost vertical side of each 
section carrying the lights was made into a girder of 
composite construction, having pitch pine beams let into 
cast'iron socket pieces, the whole being braced by wrought 
iron tie rods. This arrangement gives the least possible 
obstruction to the light, whilst it is very strong and not un- 
usually expensive. Hayward’s glazing is used throughout 
this shop. Outside the main buildings are numerous small 
| ones, including pattern-making shop, pattern stores, smithy, 
gas producer house, fettling shop, stables, &c. The present 
equipment of machine tools, it may be added, includes a good 
many of modern type, by some of tha best known English and 
American makers. ‘Lhe vacant spaces are all allotted to other 
similar tools, and, as opportunity offers, are being gradually 
filled up. 











INSTITUTION OF CIVIL ENGINEERS: GLASGOW AtsOCIATION OF 
SrupENtTs.—The first general meeting of session 1900-01 was held 
in the Institution rooms, 207, Bath-street, on Monday evening, the 
8rd inst. Professor Arch. Barr, D.Sc., M. Inst. C.E., presided, and 
in a short introductory address, spoke of the rise, during the fast 
passing century, of the mechanical arts to the ruling control of 
the world. He treated of the great improvements which eee 
ing had effected and would still more in the future effect for the 
benefit of mankind, as for instance in the amelioration of the con- 
ditions of life in great cities, by the purification of sewage, sanita- 
tion, the abatement of smoke, and by the introduction of tram- 
ways and other means of rapid transit, thereby spreading the 
areas of residence. Dr. Barr prophesied that the gas engine would 
soon displace the steam engine as a prime mover, and that on rail- 
ways the steam locomotive would ere long be superseded by the 
electric locomotive. The great question of foreign competition was 
next touched upon, and Dr. Barr gave it as his opinion that the 
remedy could only be found by carefully studying the reasons of 
the success of our competitors and by making good use of the 
knowledge thus obtained. Thereafter Mr. F. J. Rowan, Assoc. 
M. Inst. C.E., read a paper entitled ‘‘ What is a Civil Engi- 
neer?” The author pointed out that, in the minds of many, the 
definition of the term ‘‘ Civil Engineer,” had been narrowed down 
and made to exclude many engineers who, by the simple and 
| original meaning of the term and by the definition as given in the 
| Charter of the Institution of Civil Engineers, might justly claim to 
' be civil engineers, 
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In dealing with a question of this nature it seems desirable to 
produce these figures ; but they are, in fact, except to afford some 
idea of the magnitude of the subject, of very little use. The 


length of the passenger journeys is not stated, nor are the journeys | 


taken by season ticket holders included. To be of value the per 
passenger mileage, including, of course, the journeys made by 
season ticket holders, should be given. The same objection 
applies to the mineral and goods tonnage statement. 
the tonnage declared as placed upon the railway, but whether it is 
carried one mile or one hundred miles is not shown. 


companies themselves carries us no further. 

Under these circumstances, the establishment of a common basis 
upon which to consider the relative cost presents much difficulty. 
The only manner in which it can be approached is by averaging 


the data obtainable, or by examining the work of a particular | 


section of line. 


In Table I. I furnish extracts from the Board of Trade return | 


for the year 1899, showing the mileage of line, cost of locomotive 


power, train mileage worked, &c., for England and Wales, | 


Scotland and Ireland, together with certain deductions therefrom 
applicable to these results ; as also similar data in reference to six 
of the most important English companies, 

In considering the mileage of line quoted, it should be mentioned 
that the —_ do not disclose the mileage of roads. Over many 
sections of the several lines of railway there are more than two 
roads. Most main routes working out of London possess four, and 
even six roads, for a considerable distance ; and the same applies 
to other busy portions of the chief railway systems. 


The table indicated shows that the cost of locomotive power for | 


the United Kingdom, including stationary engines for pumpi 

and other p » works out at 9-G68d." per rol aan 
That the cost for land and Wales is 10°253d.; for Scotland, 
8°862d.; and fcr Ireland, 8°104d. 
with the several companies quoted as follows :—London and North- 


* Institution of Electrical Engineers, read November 29th, 1900. 
+ Board of Trade Railway Returns, 1899, 





It records | 
In fact, the | 


returns, as rendered, aid the consideration of the subject very little ; | 
and I am sorry to say the information in the hands of the railway | 


And that this cost varies | 


| of metals gives a result of 3°5 trains per mile per hour per line of 





(To be continued.) 


|TABLE LV.—Basis of Calculation. Shoring Number of Trains, Classified, Passing Certain Points of a 50-Mile Section of Line of 


Railiray ; 


Calculated Mechanical Horse-power and Electrival 
} Load, de. rs 


Power for Working the same, together with A pportioned Speed, 





























Number of Basis of Calculation. Total. 
tele por i | = —— 3 
of by h aes 2 ane, 4. Po a 
24 hours passing.| 2 ee Z AS 33 = < Eg s z #3 ef 
ae —7—lg8a¢ 82 9s Sm g8¢/958 83 | Ge Se: 
BESS ga 2 g | SEs | Sa: fo £8 a 
Har- (2,3 £4 be Gu | ff Hf heh: nS - £47 
| Luton. | penden.| &* = 2 EB 3 te 3g ey 3 z se bo; B32 
‘pdabell Uke a7 ie "7" >| | a ie 
j a ——E — 
| | Tons. 
| 1. Express passenger. . 62 | & 8 50 150 275 8575 7 356 1431 1068 
| 
| 2. Ordinary passenger and empty coaches. . 360} 4 2 32 64 300 =. 2130 182 136 364 2 
| 8. Express goods and perishables .. 74 78 4 85 140 400 3160 295 220 1180 880 
4. Ordinary goods and minerals 115 lll ) 25 125 500 2750 183 137 915 685 
Totals.. 287 | 297 4 = | = = a — | 3890 2005 
Average per hour .. 11-9 | 12-4 _ _ _ -~ -_- | — _ | isin a 





Tractive effort per ton = 3 + . where V = speed in miles per hour. 





875 





HP. = Tractive effort pounds x miles per hour 


* Tractive effort x load tons = Total tractive effort per train. 





ests who have 
| accepted the invitation to the annual dinner of the Society of 
neers on Wednesday, December 12th, are Lord Rosmead, 


| Admiral Sir John C, me ome Hay, chairman of Council of the 
; Royal United Service Institution; Colonel H. Barron R.A.; Major 


| THE Society oF ENGINEERS.—Amongst other 


Lowe, R.A.; Sir William H. Preece, past president of the Institu- 
tion of Civil Engineers ; Sir Wm. Chandler Roberts-Austen, 
president of the Iron and Steel Institute ; Professor John Perry, 
president of the Institution of Electrical Engineers; and Mr 
Alexander Siemens, 





epee | Total number of | 
S++) trains each hour. | 





s Re. 
nding 


nher of 
h hour 


| Total nun 
trains eac 


13 





il, for 


ane of 


Npeed, 


HQquivaient tm 
K.W. | 
per hour. 











nstitu- 
,usten, 
Perry; 
d Mr 


Dec. 7, 1900 


THE ENGINEER 


573 








LETTERS TO THE EDITOR. 
(9 it oe ee ee 





VENTILATION AND HEATING, 


Sir,—This co dence seems to be concerned chiefly with 
the relative merits of fans versus furnaces for moving air in build- 
ings. Mining engineers forty years ago usually ventilated their 
oe means of a furnace placed at the bottom of the upcast 
shaft, although they had the fuel ‘‘on the spot,” and only burned 
the commonest and cheapest kind. They invariably now use large 
and expensive fans and engines, being so much more efficient, and 
hae” 8 is sat sg pon Par of a bre ay th cue = —_ of a 
building. Mr. appears to i the furnace, 
He says fans po draught. We might ask the question, What 
is a draught? or what is the velocity of air that constitutes a 
draught? No two persons will give the same answer. He says 
that with a furnace he can get a ——— of 400ft. per minute 
entering the room, Well, I know people who say that would be a 
draught, and I also know that some of our largest oe 
engineers make the ducts such a size that the velocity thro 
them is considerably less than 400ft., and they use fans. e 
question of draughts in a room does not depend upon whether a 
fan or a furnace is used, but upon the area of the ducts. There 
is no reason why air should not move at 50ft. per minute, except- 
ing the enormous size the ducts would require to be. 

‘he advocates of the furnace system claim that by  —eage the 
fresh air through hot tubes all the bacilli are killed. is advan- 
tage is not of much importance—except in the operating theatre in 
an infirmary—as all of us are condemned every day to go outside 
amongst the fresh air which requires purifying, and it would not be 
—, to carry portable air heating and cleansing apparatus 
about. 

Some of the school boards specify that in winter the air in every 
class room must be c ed ten times per hour and in summer 
fourteen times. How could that be complied with on the furnace 
system! Why, even in Langtield’s catalogue, which Mr. Ingham 
kindly procured for me, they recommend a fan for summer venti- 
lation. In winter in a dwelling-house you can get very good 
results with a furnace, but in summer you have got to open the 
windows. I think most of us will be agreed that in large buildings, 
such as hospitals, colleges, schools, &c., where it is necessary to have 
good ventilation, in summer it is advisable to use fans. Most of our 
large buildings are heated by hot water or steam, and the reason 
= these agents have so far superseded fire heaters is not far to 
seek. 


In the case of the fire heater the rooms nearest the heater get 
warmer air than the rooms at the extremities of the building ; if 
you shut off some of the air going into the near room, then, of 
course, the ventilation suffers. Again, there is a great waste of 
heat carrying hot air long distances in underground ducts, 

If we use hot water or steam we are much better off ; heating 
elements can be placed at the bottom of every vertical duct, or as 
is more usually done, one battery is placed so as to warm the air for 
two or three rooms ; there is a sliding door and a bye- in con- 
nection with each battery. These doors are connected by wires or 
chains to some portion of the building where the caretaker or 
attendant can regulate the amount of air which goes through the 
battery, or along the ws and into the rooms ; thus the tem- 
perature can be controlled without altering the ventilation. 

Crouch End, December Ist. J. A, M’LAREN, 





NAVAL ENGINEERS, 


Sir,—I have read your articles on the subject of naval engi- 
neers, and, noting your expression of disappointment at your first 
scheme not having received the criticism you anticipated, may 
remark that I have waited until your alternative suggestion had 
been presented before entering into any discussion. 

I would first like to express my regret at the acrimonious note 
that has been struck by some of your correspondents on this 
subject, and which, as far as I can see, has nothing whatever to do 
with the settlement of the important question of the position a 
naval engineer should hold. I refer to the spirit of recrimination 
as between naval and mercantile marine engineers. As a naval 
engineer, I feel assured that were the mercantile marine engineer 
trained sufficiently on board a man-of-war, he would be quite as 
capable of fulfilling the duties of that position as a naval engineer ; 
but those duties differ in many respects by the nature of 
things, and, speaking generally, I regard each in his own 
sphere as equally able and competent; but I also feel 
sure that were the mercantile engineer placed in the position of 
the naval engineer on board, he would at once realise the many 
difficulties under which the latter has to perform his onerous 
duties, and we should hear from him very soon the same tale told 
of insufficient authority in his department that has so often 
been brought to the public notice. during the past twenty-five 
years. It may, however, be worth noting that the functions of a 
man-of-war are more than simply steaming from port to port, as 
was pointed out in THE ENGINEER pt in 1899, and that in our 
fast liners there is always an ample ‘allowance of boiler power to 
maintain the required speed, and no risks of failure are run by in- 
sufficiency of either engineers or firemen, nor of ample repairs at 
the end of every voyage. Moreover, the chief engineers of those 
ships, it is pleasant to reflect, are practically their own masters, 
and kings in their own departments, which is very different from 
the condition that prevails in the Royal Navy. 

Now, Sir, to come to the discussion of your proposals, I would 
tirst touch upon your alternative scheme, which appeared in your 
last week’s issue, and remark that it is one that must meet with the 
approval of all thinking men, and one that may in the very far 
future be realised ; but with existing prejudices and class privileges 
so very much in evidence as they are at present, [ porn it as of 
too Utopian a nature to come within the range of now-a-day 
practical politics, alas! and so must fain leave it with a most 
favourable recommendation to the consideration of posterity. 

But to hark back to the first scheme which you propounded, 
viz., that the engine-room work should be done by highly-paid, 
very competent men, with warrant rank, under the control of an 
executive engineer officer, highly trained, and corresponding to an 
officer of the Royal Engineers. Two points relating to this highly- 
trained officer, to make the scheme workable, present themselves, 
These are his ‘‘ training” and ‘‘ the supply.” 

Now it may be taken for granted that no one, however highly 
trained he might be on shore, which is the training you would 
appear to suggest, would be competent to take charge of a marine 
engine of any description without a certain amount of experience 
with marine engines at sea under working conditions. Were he to 
be embarked and placed directly in charge of the machinery of a 
battleship without any sea-going experience, he would be 
placed immediately in the hands of his subordinates, warrant 
officers, and would as a natural consequence have to be 
taught by them until he became conversant with all the 
ramifications of his ship, and the complicated nature of 
man-of-war life. It is but natural to su that his sub- 
ordinates would take advantage of this, and his position would be 
not only unenviable but practically impossible, his authority would 
not be that of the centurion of old for a considerable period, whilst 
a blow would have been struck at the very root of naval discipline. 
Assuming it to be granted, then, that this highly-trained officer 
must receive some training afloat, it very nearly bri us back 
again to the present position of affairs, as there Soukd bave to be 
at least two junior commissioned officers, ides the senior, 
qualifying themselves for the position of chief engineer. I say 
two, because I am convinced that the process of training to be 
efficient would have to be conducted through two stages ; and here 
I may say that I regard the present Admiralty training of the 
naval engineers—except in a few minor details, and that it is too 





short by one year—as one of the very best systems in this country, 
and any training for the higher position which you have suggested 
would have to approximate to one now in vogue. 

Now as to the question of supply. If there is only to be one 
engineer officer on board, apart from the question of training, how 
is supply to be kept up? There are at present about 400 naval 

cers, out of a total of 1000, who are in charge of 

ne ry and I take it that these 400 engineers would be in time 
replaced x the highly-trained executive officer of your 
scheme. At present it takes elgg oe Om rs to 
keep up the supply of chief engineers. Unless these juniors were 
embarked for training — duty preg: Be would they be dis- 
posed of Would they be kept eati ir heads off in a training 
college till required? I venture to think a generous public even 
might kick at this expense ; and it is pretty evident that a naval life 
would notattractanything likea sufficient number of “‘ready-mades” 
from civil life. It would seem that we are here brought back 
to our former conclusion, that for efficient training and economical 
reasons, and to keep up the supply we must have more than one 

ighly-trained officer on board. ‘Phere are other reasons. The 
Admiralty system is to centralise all ibility in the chief 
engineer. In war time, over-fatigue would in consequence shortly 
incapacitate him, and at’ any time sickness might do so. It is an 
acknowledged fact that for properly handling and leading men in 
our naval and military services commissioned officers are 
—and therefore it is necessary to have more than one of this ran’ 
available. Again, by only having one engineer officer, the chief 
engineer, for this he would be, however trained and styled, would 
be deprived of his right-hand man and confidential assistant, for no 
warrant officer, by the very constitution of our naval service, could 
hold the same position as regards consultation and confidence that 
can exist between commissioned officers even of different grades, 
and the interests of the service would suffer considerably in con- 
sequence. May I humbly snggest that there can be very few 
better judges of what is required to put the naval engineers on a 
satisfactory footing than the naval engineers themselves, and what 
they feel will settle this vexed question for good and all is to give 
them executive rank in their own department, that is to say, real 
rank, and the authority which real rank carries, with suitable titles 
to mark that rank—and this is practically what your scheme, Sir, 
amounts to when boiled down slightly. t us have the very com- 
petent highly-paid warrant officers by all means, if they are to be 
obtained, but these will never obviate the necessity of having as 
well executive naval engineer officers, who need not necessarily be 
actuated by the sole desire to conduct the admiral’s daughter 
through the intricacies of the mazy waltz, as so amicably suggested 
by your correspondent ‘‘ Mercantile Chief.” 

December 4th. Cuter Enornesr, R.N, 





S1r,—One reason why there is so much grumbling among naval 
engineers is that we have so little todo, The life in port, unless 
you can make some pleasant acquaintances on shore, is horribly 
monotonous. The engines cannot keep you employed all day ; 
you are often at your wits’ end to find work for the stokers and 
artificers. The want of useful employment promotes brooding. 
The engine-rooms of her Majesty’s ships are never so happy as 
during the manceuvres, when work is the order of the day and 
the night. Weary ONE, 

Chatham, December 3rd. 





GAS FROM SLUDGE, 


Sir,—I have read with considerable interest the letter in your 
last issue from Mr. Naylor, who seems to be conversant with the 
experiments being conducted under Mr, Alderman Hibbert, the 
chairman of the Sewage Committee at Chorley. 

One can only heartily wish every success to the praiseworthy 
efforts being made to utilise sewage for the purpose of obtaining 
illuminating gas from it, as well as the almost as important con- 
sideration, the complete destruction of the sludge itself. 

Your correspondent appears to know what the average gas engi- 
neer, immediately the facts are presented to him, argues concern- 
ing the matter. While not professing to hold a brief on behalf of 
those in charge of gas undertakings, I think I may safely disclaim 
any such stupidity and ignorance as are unwarrantably implied by 
the statement referred to, 

Gas engineers have a great many interests to consider before 
contemplating the wholesale utilisation of sewage sludge for gas 
manufacture. One of the most important of these is the large 
quantity of moisture present in the sludge, amounting to 30 or 40 
per cent. 

It is out of all question to attempt to carbonise material con- 
taining such a large quantity of moisture in costly retort settings 
designed especially for the carbonisation of coal. A lower tempera- 
ture is required for the distillation of gas from sewage sludge 
than for coal. This is only one of the numerous items requiring 
ad —— and consideration. 

am fully in accord with Mr. Naylor as to the probability of all 
the difficulties presenting themselves being overcome. At the 
age time the practical utilisation of the material is receiving a 
large amount of attention. 

ith reference to obtaining a yield of 7000ft., per ton of sludge, 
the average of several tests, the lowest being and the highest 
9000, this can only be regarded as eminently satisfactory to all 
interested in the subject. 

Considering the important issues involved in the success of the 
movement under consideration, one ventures to hope that an 
gentlemen who have been experimenting in this direction will 
place the information obtained at the public disposal, through the 
medium of your columns, 

I am continually receiving items of information conveyed to me 
by letter or other means, all of. which go to prove that a large 
amount of work has already been accomplished in a quiet way. 
Possibly the comparative apathy of gas engineers is due to the 
subject being one directly for the sanitary authority rather than 
for them. 

Gasworks, Huddersfield, 


EpwarpD A, HARMAN, 
26th November. 


Engineer and Manager. 





THE EFFICIENCY OF FANS. 

Sin,—From the letter of ‘‘P. W.,” in your issue of November 
30th, I see that it is necessary for me to again state most emphati- 
cally that a vacuum does exist in the throat—i.e¢., in the si end 
—of a diverging pipe, and that it is at this point where the density 
of the air is least. 

I not only stated this in my last letter, but gave abundant 
evidence of its truth, but it now appears that ‘“ P. W.” considers 
the vacuum to be ‘‘an apparent loss of pressure due to an induc- 
tive action.” To refute this absurdity, I need only point ‘out that 
the ‘‘ inductive action ” would require to be of a highly capricious 
nature to produce the ph of a suction in the case of a 
diverging pipe, and the very opposite effect—viz., a pressure—in 
a parallel one. 

f the theories set forth by ‘‘P. W.” be really the “usual 
normal explanation,” as he states—though I can only accept the 
statement to a limited extent—then it seems very n to 
pacey me these fallacies, and to this end I est that ‘P. w.” 
try the two following simple experiments with water, and I am 
prepared to lend him a small diverging pipe, and also a parallel 
one of the same diameter as the throat of the former. 

First experiment: Measure the per minute from the 
diverging pipe with any head of water up to about 12ft., then 
drill a hole through the side of the pipe at its smallend, and in 
measure the outflow, whereupon it will be found to be considerably 
less, probably to the extent of 70 or 80 per cent, if the side hole be 
of fair-size, such as the diameter of the pipe. This result is 
due merely to the air entering through the side hole, 
and thus destroying the vacuum, either wholly or partially, 











according to the area of the hole. 
Measure the respective outflows through the 
the diverging pipes when they are fed with the same 
head of water, which must not exceed about 12ft. In round 
numbers the latter pipe will deliver double the quantity of water 
r minute as compared with the parallel one. Now increase the 
of water to, say, 50ft., and the diverging pipe will deliver 
only about 30 per cent. more water, as with the tore- 
100 per cent. increase. Care should be taken to have the 
supply pipe of very ample area in order that the’ frictional 
resistance in the 50ft. length shall be slight, and thus not affect 
the results materially. \ , 
The explanation of the above facts is quite a simple one, viz., 
with about 12ft. head the flow produces a full vacuum, hence at 
that head the very utmost limit of assistance from the atmospheric 
qeearars bow buen chtnined, cud the SU, Bent Gos eotete Be wee, 
hus the percentage of assistance becom head cr 
pressure is increased ; consequently, the diverging pipe is far less 
effective with high pressures than in the case of pressures up to 
about 6 lb. per square inch. If ‘‘P. W.’s” theory were correct, 
the increase would be the same with all pressures. H : 
Brooke-road, Stoke Newington N., W. A, GRANGER, 
December 3rd. 1 


Second experiment : 
rallel and 








THE TARGET BOOK, 
Sir,—I have read with great interest the review of the new 


‘Naval Target Book,” produced by the Naval Intelligence 
Department, in your issue of November 30th. The ex inary 
inaccuracy that seems to have been exhibited in the preparation of 


a very important work fills one with alarm and dread lest all our 
literature of a similar nature is as useless and incorrect as this 
book. In time of naval war, it piragers | of the first importance 
to be able to recognise readily a ship which may turn out to be an 
enemy, and having i her, to have exact information 
ing her armour, guns, speed, &c.; but if the information and 
means of recognition are not to be t , itis quite possible, and * 
even likely, that the result would end in disaster. Moreover, there 
can be no excuse for the publication of a. book bristling with errors 
of the nature “be have pointed out, as every year an annual, 
entitled ‘‘ All the World’s Fighting Ships,” is Dublished, which is 
absolutely up to date, and free fron the gross inaccuracies pointed 
out in your review, and is adopted in many navies as a standard 
work to be depended upon. Surely if the Naval Intelligence 
Department are not capable of doing a little pirating, as you 
suggest, it would be better for them to adopt the book, which 
is trustworthy, rather than to serve out incorrect and out-of-date 
informatiou. Hanby Man, 
December 3rd. 





PATENTS IN PRETORIA, 


Sir,—We have received from Mr. Juta, the acting Registrar of 
Patents and Trade Marks at Pretoria, a Government notice, a copy 
of which we give here below. 

This notice sets forth the conditions under which applications 
for patents and trade marks can now be filed in the Transvaal, and 
in view of the commencement of business in that country, may be 
of considerable interest to English manufacturers and merchants 
having trading relations there. Epwarp Evans AND Co., 


Chartered Patent Agents, 
27, Chancery-lane, London, W.C., 
November 30th, 


GOVERNMENT NOTICE No. 123, or 1900. 
APPLICATIONS FOR PATENTS. 

Pretoria, 22nd October, 1900. 

By virtue of the authority committed to me, I —. give notice that 
from and after this date, applications for patents can be registered with 
Mr. C. W. Thalinan B. Juta, in the Government Buildings, until such 
time as the Patent-office shall be opencd. 

Registration as above, if documents are in order, will gzant protection, 
but the statutory time of protection will only begin to run from the date 
of the re-opening of the Patent-office. 

Applicants are cautioned that they must see that all formalities, except 
as modified herein, of the Patent Law No. 10 of 1898, are complied with, 
and papers will not be returned to applicants by the Registrar in order 
to correct mistakes. 

The applications for the present may be in English or Dutch, and 
legalisation will not be necessary until re-opening of the Patent-office. 

The order of registration will be the order of priority. 

———_ for trade marks may also be registered under similar 
conditions with Mr. Juta. Jd, G. MAXwRgLL, 

Military Governor. 





WATER SUPPLY. 


Sirn,—The increasing attention being given by waterworks 
engineers to the subject of waste prevention, as evidenced by the 
discussion which has taken place in your columns during the past 
five months, is, I think, in most cases coincident where the demand 
approaches the limits of a naturally cheap supply. The end in 
view is that the engineer shall have control of the output, if I may 
so call it, and M3 means are advocated for this result :— 

(1) The metefing of all supplies, and this entails a ‘‘ positive ” 
meter on such as are domestic, 

an An efficient and positive system of waste revention, viz., 2 
good class of fittings, and a district well sub-divided and controlled 
with waste meters. 

Of these two means, I do not think that there can be any doubt 
as to the latter being the cheaper, both to the water authority and 
to the consumer. A paper on this subject by Mr. Collins 
‘‘ Minutes of Proceedings,” Inst. U.E., vol. exvii., page 147--answers 
many points raised by your correspondent, DELTA, 

November 29th, 





AN OLD WATERWAY, 


Sin,—I am much interested in the account you publish in this 
week’s issue of your paper of the Devizes lock on the Kennet and 
Avon Canal. The description reminds me of an old canal which 
ran from Bridgwater to Burlescombe, on the borders of Devon- 
shire, but which for some years has only been open as far as 
Taunton. I can remember as a boy that on the — of the 
canal west of Taunton the barges were in some cases lifted, instead 
of locked, up steep ascents, and I should be glad to know if any 
drawings of the old-fashioned lifts then in use are still extant. 
The portion of this canal now open is the property of the Great 
Western Railway Company, but as far as I know there is very 
little traffic upon it. TreTH D, BouNsALL. 

December Ist. 





WAGON COUPLINGS. 


Sim,—In reference to the letter in your issue of the 23rd inst.. 
re “Wagon Couplings,” I must say that the advantages claimed 
for the hook coupling are, in my opinion, simplicity and strength. 
It will be very hard to get something better suited than the well 
tested if somewhat primitive hook and chain to take severe pulls 
and shocks. I quite with your correspondent in your issue 
of the 2nd inst., when he mentions the existing number of draw- 
hooks to which our railway and Pppoes: wagon owners commit their 
traffic with every confidence. My contention is to give mainly our 
attention to the shunters in preventing them ged tages | between 
the wagons, and an alteration in the t le of fixing the 
hook and chain coupling would no doubt be the means of pre- 
venting many accidents, Sarery. 

November 28th, 

THE ATLANTIC CITY FLYERS. 

“Sik,—Will Mr. Norman Macdonald or Mr. Stretton tell us what 
is the consumption of coal per mile of the Atlantic city flyers? I 
do not want a guess or an estimate, but the real thing. I am told 
bos it is over 1001b. a mile, but 1 have no certainty that this is 

t. 
mber 3rd. 


CREWE. 
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VICTORIAN RAILWAYS. 


In the absence of the Commissioner in England, the 
Deputy-Commissioner—Mr. W. Fitzpatrick—has issued the 
report of the working of the Victorian railways for the past 
year. A better financial result is shown on the year’s work- 
ing than any since 1889; the balance, after paying working 
expenses and interest on loans, shows a deficiency of only 
£192,587, equal to a shortage of 0°49 per cent. on the capital 
cost. This is a gratifying result for the Colony, when it is 
recollected that only four years ago the deficiency stood at 
£493,949. The better return has been brought about by the 
inducements offered for increased traffic bringing up the gross 
revenue considerably, and not by holding back necessary 
renewals. Coaching traffic has increased by £98,022, live 
stock by £9579, and general goods. by £48,944, compared with 
the previous year; the net increase in gross earnings being 
£151,433, while the increased expenditure amounted to 





,859. ‘ 

While it is the primary object of the management of a 
Government railway to make a financial success of the 
undertaking, it is deemed politic on the part of the State, in 
order to encourage settlement, or to further agricultural or 
manufacturing interests, to afford extended facilities or to 
construct lines which, while they do not add to the net rail- 
way revenue, are indirectly of great benefit to the State. 
This has now to some extent been recognised by the Victorian 
Government by the passing of an Act providing that, where 
losses result from carrying out the policy of Parliament or of 
the Government, the railway department is to be recouped 
for such loss. This would be a good system, as not affecting 
a Commissioner’s management by experimental legislation, 
provided it was known what was the actual loss on any class 
of traffic, 

To meet the above case, the railway department has been 
credited during the past year with £39,000 for the carriage of 
grain at reduced rates. 

During the year concessions to the staff have been granted 
involving an additional expenditure of £41,000. Extensive 
renewals have been. made to permanent way, which, with 
ordinary maintenance, amounted to £498,460—an increase 
of £17,668. Increased cost of coal, increased repairs and 
renewals of carriages and wagons, and cost of running 
393,251 additional miles, have brought the locomotive 
charges up £46,556 more than last year. 

A four years’ retrospect on the working of the department 
accompanies the Deputy-Commissioner’s report. A general 
summary of the transactions for the year ended 30th June, 
1900, together with a comparison for the previous year, is 
given below. 


1900. 1899, 

Total spent in construction, including 

lines not yet opened, and surveys 4 

of projected lines .. .. .. .. £89,658,819 .. £39,056,451 
Average cost per mile open ; £12,278 . £12,404 
Net interest on railway loans, includ- 

ing expenses on intcrest payments, 

redemption expenses, kc. .. .. £1,436,418 £1,472,090 
Total miles open for traffic.. . 3,218 8,143 
Average miles open fur the year 8,186 .. &, 122 
Gross revenue... .. .. .. «. £38,025,162 £2,873,729 
Working expenses .. £1,807,301 £1,716,441 
Netearnings .. .. .. .. «. . 1,217,968 £1,157,288 
Percentage of working expenses to 

TORO cs ck ka, oe r cent. 59-74 59-73 
Net earnings, after paying working 

expenses and interest deficit £192,587 £294,802 
Revenue, per average tile open £950 £920 
Expenditure s Pa = £567 £550 
Net return ” a a £3838. £870 
Gross receipts, per train mile .. .. 5s. 11-88d. .. 5s. 11-00d. 
Working expenses __,, . 8s. 6-91d. 8s. 6-41d. 

et earnings ye oo oe 28 4-080. 2s. 4-59d. 
Net revenue on total loan moneys 

expended .. .. . per cent. 8-32 3-21 
Passenger journeys .. No. 49,332,899 45,805,043 
Goods tonnage ia. ..tons 2,791,650 2,594,752 
EAVENMGINST? cco ck cn ca~ ode 003 .. 184,996 
‘Train milleng6 .2) ck. cc se TOA .. 9,714,298 
Amount paid during year for pen- 

sions and gratuities, not included 

in working expenses.. .. .. .. £95,239 .. £81,284 








LIQUID FUEL.* 
By Mr. Epwin L. ORDE. 


THE early history of liquid fuel bas been so ably put before this 
Institution by the late Mr. B. G. Nichol, and later in the admir- 
able paper of Mr. Wallis, that there is no need to-day to recapitu- 
late what has been done up to the present time with this form of 
combustible. The writer, however, ventures to think that the 
practical results of some experiments with which he was entrusted, 
and the conclusions to which they have led, may not be without 
interest to the members of this Institution, and may at all events 
form the basis of a profitable and interesting discussion. It is 
only within the last few years that liquid fuel ae come within the 
province of engineers in this country, owing to the fact that 
hitherto it has only been practically obtainable in the vicinity of 
the Caspian Sea at such a price that renders it commercially pos- 
sible. Within the last few years, however, a considerable change has 
taken place. New oil fields have been discovered, and the number of 
places along the Eastern route at which liquid fuel can be obtained 
has increased so enormously that it has become a serious question 
for shipowners to consider whether it is not an absolute econom 
to use it in preference to coal on vessels trading to the eastward. 
The solution of this question lies first. in the cost of the fuel and 
its practical calorific value as compared with cual; secondly, in 
its effect on the life of the boiler furnaces in which it is burnt ; 
and bovaga perhaps the most important of all, its immunity from 
danger. The first point is, of course, constantly varying, and is 
one which the writer is not in a position to pursue. The two latter 
——- aon be anh into oe efficient combustion of 
the fuel. e existing appliances designed for the purpose may be 
broadly divided roreg, Soa er ee ‘ 

(1) Those in which the liquid fuel is injected into the furnace in 
the form of aspray by purely mechanical means. (2) Those in which 
the spray is produced by the introduction of a gaseous medium. (3) 
Where the liquid fuel is introduced into the furnace in the form of 
vapour. Before considering the respective merits of these three 
classes of apparatus, it will be advantageous to realise the actual 
possibilities of the fuel. The experiments which the writer 
carried out were made with crude Borneo oil, which is in all respects 
an excellent fuel oil, and is to be obtained in large quantities. Its 
composition is:—Carbon, 87°9 per cent.; hy en, 10°78 per 
cent.; oxygen, 1°24 fs cent. The flash point is 211 deg. Fah., the 
boiling point is 395 deg. Fah. The calorific value determined by 
the bomb calorimeter is 18,831 B.T.U. It is an exceptionally 
clean and mobile fuel oil, and with its high flash point the risk of 
adventitious explosion is reduced to a minimum. ‘All fuel oils are 
exceedingly complex, inasmuch as they are made up of a number of 
combinations of carbon and hydrogen which only a chemist who 
has devoted himself to investigating hydrocarbons can appreciate 
at their true significance. The importance of this point for the 
practical purposes of the engineer lies in the fact that the various 
constituents of the fuel give off vapour at temperatures varying 
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from about 100 deg. Fah., up to the boiling point of the oil, and 
when the boiling point is ee ee precautions are 
taken—a residue of solid carbon is formed which will soon choke 
any pipes or narrow passages through which the fuel may have to 
pass. “Having thus considered the characteristics of a typical fuel 
oa, we may now return to-the. consideration -of the apparatus for 
urning it. ae £ EES, 
In the first type, the purely mechanical ‘spray, the oil is’ dis- 
ey under pressure’ into what is commonly Mailed a burner, 
which is made of such a form that the etiluent jet is broken up into 
particles sufficiently small to burn readily at the firing point of the 
fuel. The full efficiency of the system can only be obtained by 
lining the furnace with fire-bricks, or other non-conducting 
material, so as to raise the furnace temperature—by preventing 
the absorption of heat into the boiler—until it is sufficiently high to 
vaporise the greater portion of the oil before it is burned. The 
quantity of air required to complete combustion is very largely in 
excess of what is chemically necessary, and the furnace space 
required for oxidation is large. The advantages of the system 
are: first, -its simplicity ; and secondly, its noiselessness. As 
regards efficiency, the best results that the writer has been able to 
find recorded show an evaporative efficiency of about 12°5 Ib. of 
water from and at 212 deg. per lb. of oil, With Borneo oil this 
gives a fuel efficiency of 64°6 per cent. 

In the second class the oil is introduced into the furnace in the 
form of a spray in the p of ag medium—be it steam 
or air. In most of these appliances a partial lining of fire-brick is 
fitted in the furnace, and a brick bridge or baffles of various forms 
are built with a view of obtaining complete oxidation of the fuel. 
The earliest form of this apparatus consisted simply of two pipes 
lying one above the other, and having their ends flattened so as to 
spread the streams of oil and steam. Oil isadmitted to the upper 
pipe, and is allowed to drop from the orifice into the jet of steam 
which passes through the lower pipe, and meeting the oil, breaks 
it up into particles sufficiently small to ignite as soon as the firing 
point is reached. This simple device has been improved upon by 
numbers of engineers, and most of the improved burners of this 
type take the form of concentric tubes, through which the oil and 
steam are passed. Adjusting arrangements are always provided, 
so that the supply of the two elements can be regulated at will. 
This type is better known than any other, and has, so far, given 
the best results. The evaporative efficiency of the best burners 
of this type seems to be about 13-14 lb. from and at 212 deg., but 
the supply of air required for oxidation, though smaller than that 
demanded by the first class of burner, is much above what is 

hemically ry. The difference between steam and air as 
spraying media will be touched upon hereafter. The third class of 
apparatus, that is in which the fuel oil is wholly or partially 
vaporised, promises to give the best results. 

Attempts have been made so long ago as 1867 to produce an 
apparatus on the system,.and Colonel Foote claimed remarkable 
results for his method of solving the problem ; these results, how- 
ever, seem not to be well authenticated. Later, Messrs. Dorsett 
and Biyth attempted to boil the fuel in one boiler and burn the 
resultant vapour in the furnace of another. This, however, does 
not seem to have been very successful. Mr. Thwaite has since 
then made an apparatus consisting of a retort which is maintained 
at a red heat, and into the retort a spray of steam and oil is blown; 
the oil is immediately volatilised, and passes through holes in the 
retort into the furnace, where it is met by a stream of air in which 
the vapour burns with a clear blue flame. The results are said to 
be satisfactory, but it is difficult to see how such a process can be 
carried out with ordinary fuel oils without producing a large 
deposit of carbon in some form in the retort. 

An experiment tried by the writer with an apparatus on this 
principle showed that it was possible to produce a high furnace 
temperature and a smokeless fire, but the retort was soon com- 
pletely choked with solid carbon, or, if the temperature was 
allowed to fall, with a pitch-like substance. This deposit presents 
the greatest difficulty in the way of completely vaporising so com- 

lex a body as the ordinary fuel oil, As has been pointed out 
fore, the oil consists of a number of hydrocarbon combinations, 
each of which has a different boiling point. Another important 
characteristic of these hydrocarbon compounds is that in the 
presence of superheated steam they can be completely distilled 
without cracking, and the explanation. of this fact—on which 
depends the Ragosine process for refining petroleam—has been 
stated to be thatin the presence of ag eye steam, the boiling 
point, or more correctly, the mean boiling point, of the oil is 
lowered. This distillation, however, does not apparently take 
place with any other medium but steam. 

To ensure distillation it is necessary that the temperature of the 
oil should be raised to as near the boiling point as possible before 
it is admitted into the presence of the steam, and it is in this part 
of the process that the danger of cracking appears, In the appa- 
ratus fitted by the firm with which the writer is connected the 
difficulty has 








en overcome, and so far as it has been possible to 
ascertain by ordinary means, complete vaporisation has been 
secured. The vapour thus produced can be completely oxidised 
by the amount of air chemically necessary, and a larger quantity 
of oil can therefore be treated in the same furnace space than by 
either of the two other systems, while the combustion as shown by 
the analysis of the waste gases is complete. 

Two typical analyses are given below :— 


Analysis of waste gases. Analysis of waste gases. 
Carbon dioxide =18-2 percent. Carbon dioxide = 12-6 per cent. 
Oxygen = 8-6 ” xygen = 40 ” 
Carbon monoxide = 0-0 99 Carbon monoxide = 0-0 ” 
Hydrocarbon gases = 0-0 ” Olefines, &c. = 0-0 ” 
Hydrogen = 0-0 ” Hydrogen = 0-0 ” 
Nitrogen =83-2 oe Nitrogen = 83- ” 

100-0 = ,, 100-0, 


for remark is the somewhat large 
poowina of uncombined oxygen, which is no doubt due to 
eakage around the smoke-box. As regards efficiency, an evapora- 
tion of from 15 lb, to 16 lb. from and at 212 deg. should always be 
obtained with dry Borneo oil. The hydrocarbon vapour is 
exceedingly unstable, and "eee to depend for its existence 
entirely on temperature. fforts have n made to collect 
samples for analysis, but without success. In appearance it is of 
almost milky whiteness, closely resembling the vapour given off 
from the retort used in the Pintsch gas system. The smell is 
pungent, and severe irritation is set up in the membranes of the 
mouth and throat if the vapour is inhaled. 

At the temperature of the external air (60 deg.) it was found 
almost impossible to ignite it, and the outer surface of the jet was 
at once condensed and formed an oil deposit of a very much 
lighter colour than the fuel oil itself. The flame when the vapour 
is burned in a boiler furnace over a layer of broken fire-brick is of 
dazzling whiteness, and becomes almost transparent as it approaches 


The only feature callin 


the bridge. The exact form in which the combustion of these 
hydrocarbon vapours takes place does not seem to be clearly 
understood. appearance of the flame at a distance of a few 


inches from the nozzle of the burner suggests that at that point 
the hydrocarbons are burning in the form of acetylene. 

All gaseous hydrocarbons, when ex to a temperature of 
1000 deg. Fah., tecnhe acetylene, and it seems fair to assume that 
the vapour will do the same. As the flame proceeds further into 
the furnace, however, and the temperature becomes higher, the 
hydrocarbon combination must break up, and the rest of the vapour 
is probably burned as carbon monoxide and hydrogen. This theo 
is ~~ forward with diffidence in the hope that the reaction whic 
takes place may be more worthily dealt with in discussion. There 
seems to be no doubt that the efficiency of liquid fuel lies in the 
fact that it is capable of being turned into vapours of high calorific 

wer, and that the vaporising process does not demand a large 

eat expenditure. 

The two classes of apparatus first described do not vaporise the 
fuel before combustion begins, which means that of the heat 





generated in the furnace some considerable part is absorbed for 
this purpose, and is therefore not available for evaporating water. 
To attain to the temperatures required for complete vaporisation, 
part, at all events, of the constituents must be exposed to the heat 
of the furnace, but with careful design the quantity of‘heat thus 
abstracted can be reduced considerably below that-which is neces- 
sary to carry out the process when the fuel is simply injected into 
the furnace as spray. The fact that superheated steam lowers the 
boiling point of hydrocarbon oils, and therefore prevents cracsing, 
renders its employment essential if it is desired to burn the fue! as 
vapour. The objection to using it on board ship is, of course, the 
loss of fresh water and the amount of heat lost in making this loss 
good by distilling sea-water; this loss, however, is—the writer 
ventures to think—more than compensated Ay in in efficiency 
due to using steam as a distilling agent. Mr. Morison has pub- 
lished some calculations of the quantity of fuel required for dis- 
tilling pi and applying these calculations to a steamer with 
engines indicating 2000 horse-power at sea, the quantity of oil fuel 

uired to make up in the evaporator the'water lost in the burners 
only amounts to one-quarter of a ton per day of twenty-four hours. 
In this calculation Mr. Morison’s calculated result has been multi- 
plied by four to allow for deposit on the surface of the evaporating 
coils, 

With air as a spraying agent, there is, of course, no loss of fresh 
water, but it is questionable whether the quantity of steam used 
in the air compressors is not greater than that required in the 
burners and evaporators — r. The complete combustion of 
petroleum spray depends, first, on the correct relation between 
the volumes of the oil and the spraying agent ; and, secondly, on 
the velocity of the spraying agent, both of which requirements 
place air at a considerable disadvantage as compared with the 
steam. The general conclusions deduced from the investigations 
the writer has made are as follows :—(1) Liquid fuel of good 
quality, such, for instance, as Borneo oil, used in boiler furnaces 
if efficiently treated, should show a reduction in consumption of 
about 40 -per cent. as compared with coal. (2) A reduction in 
bunker space of about 15 per cent. for the same weight of fuel; a 
reduction of about 50 per cent. for the same radius of action. 
(3) A reduction in the stokehold staff of at least 50 percent. — 

The advantages of liquid fuel as regards ease of manipulation, 
cleanliness, absence of smoke, reduced temperature of stokehold 
as compared with coal, increased life of boilers owing to constant 
temperature, improved performance of engines owing to constant 
steam pressure, need not be enlarged upon to the members of this 
Institution, but the question of immunity from danger requires 
some consideration. ith a fuel oil of which the -flash point is 
200 deg. Fah. or over, there should be no risk of explosion whatever, 
and unless there is want of ordinary care in the management of the 
burning apparatus and the fuel supply, the danger of fire ought not 
to exist. Still, fires have occurred, and it may. be well to consider 
the causes from which they have originated. : 

The most fruitful cause appears to be intermittent’ action of the 
burning apparatus. This may arise from dirt in the oil or from 
the presence of water.~ To get rid of the dirt it is only necessary 
to provide’an efficient filtering apparatus, and this should form a 
part of all liquid-fuel installations. The second cause, the presence 
of water, presents a more difficult problem. All crude oils have a 
certain proportion of water intimately mixed’ with them, and as 
the specific gravity of most fuel oils is from.9-to °98, and in the 
case of some shale oils even higher, it is obviously exceedingly 
difficult to eliminate this water by gravitation unless the tempera- 
ture of the mixture is comparatively high. The expansion of oil 
under increase of temperature is considerably greater than that of 
water, and some arrangement whereby heat can be applied to the 
contents of the bunker seems to be necessary where crude oil is 
used. 

In furnaces where the oil fuel is burned in the form of vapour 
the danger of extinction from the fact that water is present is of 
course considerably reduced, for any temperature that is sufficiently 
high to vaporise a fuel is more than sufficiently high to evaporate 
water, so that when water passes into the apparatus with the oil it 
flashes into steam, and though it breaks up the stream of hydro- 
carbon vapour does not prevent each fraction from burning unless 
the amount of water is abnormally large. 

An experiment made by the writer showed that the fire was 
not extinguished when water was present in the proportion of five 
parts of water to three of oil. The water in this case was added 
gradually and the contents of the bunker were constantly stirred 
so as to secure as complete an admixture of the oil and water as 

ible. 

With a burning apparatus of the second type where the oil fuel 
is introduced in the form of spray, the danger of extinguishing the 
fire when water is present is, of course, much greater, but with a 
well-designed installation and proper care on the part of the 
attendants such accidents as fires should be impossible. 

The writer hopes that he has to some extent succeeded in laying 
before the Institution a brief review of the characteristics of liquid 
fuel and the various kinds of apparatus used for burning it. The 
subject is one with which there are many members in this Institu- 
tion better qualified to deal than is the present writer; these 
gentlemen will, he hopes, contribute some of their valuable experi- 
ences with liquid fuel, which will serve to make good to some 
extent the imperfections of the paper. 








WORKMEN’S COMPENSATION CASES. 


November 14th.—Court of Appeal.—Plaintiff, Ferguson ; defend- 
ant, Green. ‘his wasan appeal from a decision of the Judge of 
the County-court of Lancashire, held at Oldham. The applicant 
for compensation was a working plasterer. The employers were 
master plasterers who had entered into a contract with a_ building 
owner to do the plasterers’ work to some cottages. The cottages 
had been constructed by means of a substantial scaffolding on the 
outside, and they had been completely roofed, and the scaffolding 
had been removed. -At the time of the accident, the applicant was 
engaged on the work of plastering the internal walls and ceilings 
of one of the cottages, and in order to reach the ceiling and the 
higher parts of the walls of the room in which he was working he 
had constructed a platform by means of two trestles across which 
he had placed some loose boards. He had set on the boards a 
table, on which he manipulated the plaster, and he stood’ on the 
boards to do his work. Finding that the table was unsteady he 
used a hammer for the purpose of mending it, and while he was 
doing so a nail flew into his eye and he suffered severe injury. The 
arbitrator appointed by the County-court Judge declined to make 
an award in favour of the applicant on the ground that the work 
was not being carried on by means of a scaffolding within the 
meaning of the Act ; but he fixed an t of comp tion to 
be awarded in case his decision should be held to be wrong, and he 
submitted the question whether he was right or wrong in law for 
the consideration of the County-court Judge. The County-court 
Judge reversed the decision of the arbitrator, being gf opinion 
that the arbitrator had misdirected himself, and that the question 
whether the arrangement of trestles and used by the 
applicant was a scaffolding within the meaning of the Act was not 
@ mere question of fact, as the arbitrator had thought, but was a 
mixed question of law and fact, and that the only answer that 
could be given to that question, after the judgment of the Court 
of Appeal in ‘‘Maude v. Brock,” was that it was a scaffolding 
within the meaning of the Act. The employers appealed, and the 
Court allowed the appeal. 

The Master of the ROLLS said that in this case the arbitrator had 
found as a fact that the arrangement of trestles and boards on 
which the workman was standing when he met with the accidens 
was not a scaffolding within the meaning of Section 7, Sub-section 1, 
of the Workmen’s Compensation Act, and he had on that ground 
given his decision in favour of the masters, The County-court 
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Judge had reversed that, and had given his decision in favour of 
the workman. This Court had consistently refused to give any 
definition in law of the word “scaffolding” as used in this Act. 
They had said that that question was a question of fact, and all 
uestions of fact that arose under this Act were to be decided b 

the arbitrator in each case, this Court only sitting to hear ap 

on questions of law. They had said that in one of the earliest cases 
under the Act. Then came three cases—‘‘ Wood v. Walsh,” 
“ Hoddinott v. Newton, Chambers and Co.,” and “‘ Maude «. 
Brook”—in each of which they refused to dle with the findi 
of fact of the tribunal below as to whether that which was all 

to be a scaffolding was ascaffolding or not. In “‘ Maude ¢. Brook” 
the facts were not distinguishable in substance from the facts of 
this case. An arrangement of trestles and boards was used for the 
sr of plastering the walls and ceilings of a building, and the 

unty-court Judge found as a fact that that arrangement was a 
scaffolding. Lord Justice Rigby and he—the Master of the Rolls 
—held that there was evidence on which the County-court Judge 
could find that it was a scaffolding, and they refused to interfere. 
Lord Justice Collins came to the conclusion that the trestles and 
boards afforded no evidence of a scaffolding within the meaning of 
the Act. In his opinion the County-court Judge could not properly 
overrule the arbitrator’s finding on a question of fact if there was 
any evidence to support it. e therefore thought that the award 
of the arbritrator must stand, although the result was that there 
had been two different findings on exactly similar facts. 

Lorp Justice CoLLINs said he was of the same opinion. It was 
now clearly decided to be the law that an arrangement such as that 
used in this case might be a scaffolding. Any arbitrator who 
directed himself now on the hypothesis that it could not be a 
scaffolding would be misdirecting himself. The arbitrator in this 
case had come to the conclusion, as a matter of fact, that the 
arrangement was not a scaffolding. It was difficult to see how he 
could, on the decided cases, so find. But he was at large to con- 
sider whether it was a scaffolding ornot. In his opinion the County- 
court Judge had pressed the decision of this Court in ‘‘ Maude v. 
Brook ” too far. 

Lorp Justice STIRLING delivered judgment to the same effect. 





November 14th.—Court of Appeal.—Plaintiff, Hathaway ; defend- 
ant, the Argus Printing Company, Limited.—This was an appea 
from an award of the Deputy-Judge of the City of London Court. 
The injured workman was a printer’s cutter, and he brought this 
appeal for an increase in the amount of the award which had been 
made in his favour. He was in the service of the employers during 
four weeks, He entered into an agreement of employment with 
them by which he was to work for them on Thursday night and 
Friday night in every week at the wages of 8s. 8d. for each night. 
The employment was to be determinable by a week’s notice. 
During the rest of the week he was free to work as he liked. 
Sometimes he worked at casual jobs for his employers, sometimes 
he worked for other masters. It appeared that his average weekly 
earnings from casual jobs for his employers were 14s., and _ his 
average weekly earnings from other masters were 8s. 8d. The 
Deputy-Judge made his award on the basis that the workman’s 
‘*average weekly earnings ” within the meaning of Paragraph 1 of 
the first schedule of the Workmen’s Compensation Act were 
17s. 4d., viz., the wages which he earned under his agreement 
with his employers. It was argued in support of the appeal, on 
behalf of the workman, that his earnings from casual jobs for his 
employers and his earnings from other masters ought to have been 
included, and that the award ought to have been made on the basis 
of his average weekly earnings being £2, There was a cross- 
appeal by the employers, who contended that the workman was 
not entitled to anything, on the ground that the employment was 
not continuous employment for at least two weeks, 

‘The Court dismissed both the appeal and the cross-appeal. 

The Master of the ROLts said that, to begin with, it was clear 
that the workman was not entitled to have taken into account what 
he earned from other masters. On the other hand, he was entitled 
to have taken into account the 17s. 4d. which he earned under his 
contract. This Court had said that a workman, to come within the 
purview of the Act, must have been in his employment for at least 
two weeks, so that it might be possible to average his weekly 
earnings. But they had never said that he must be employed on 
every day of the two weeks. He could not see why the employ- 
ment here, so far as regarded the agreement to work on Thursdays 
and Fridays, was not continuous employment. The Deputy-Judge 
was therefore right in taking into account the weekly earnings of 
17s. 4d. With ard to the sums earned by the workman for 
casual service for his employers, he thought they ought not to be 
taken into account. There was nothing continuous about that 
service, 

LORD JUSTICE COLLINS delivered judgment to the same effect. 

LorD JusTIcE STIRLING concurred. With regard to the last 
question as to the sums earned by the workman from the same 
employers for casual services, he had some difficulty in seeing why 
they should not be included. But he would not differ from his 
learned brethen on that point. 


— 








NOTES FROM JAPAN. 
(By our Special Correspondent.) 
Tokyo, November, 1900. 

Government contracts.—The regulations prescribed by the Depart- 
ment of Communications in connection with contracts for the 
Government Railways and other offices under the control of that 
Department, including some important recent modifications, have 
been published in a collected form, and will no doubt be of interest 
to many of your readers. Stripped of a good deal of verbiage and 
repetition, the main points are as follows :— 

(1) The intending contractor must produce satisfactory evidence 
that he has been engaged for at least two years in the manfacture 
of articles or the execution of work similar to that for which he 
wishes to tender. 

(2) In order to be qualified to compete for the supply of articles, 
the contractor—or one of the partners in an ordinary or limited 
partnership—must be a payer of direct national taxes according to 
the following scale :— 

Amount of tender. 


Tax paid per annum. 
Under 5,900 yen Ie 


+» «+ «+ Not less than 10 yen 


» 10,000 ” ” ” 


” 20,000 2” : ss 3 ; ee ” 50 55 
a en 6 se as “as os ” 80 ,, 
Above50,000 ,, .. .. ” 120 ,, 


(3) A joint stock company must have a paid-up capital not less 
than twice the amount of the tender. 

_ (4) Foreign companies must be duly registered, and must possess 
similar qualifications. 

(5) A contractor we ag for lighthouse work must, in addition 
to the above qualifications, have a vacant space of ground adjoin- 
ing his workshops large enough to admit the erection of a structure 
60ft. square by 80ft. high, a cupola capable of melting a ton or 
more of iron ata time, a planing machine to take in bars 16ft. 
long, and a machine to bend plates 4ft. wide. 

(6) A contractor for kerosene oil for lighthouse purposes, with a 
flashing point of 160 deg. Cent. or above, must be able to turn out 
100 gallons or more per day ; or for a flashing point of 140 deg. 
Cent. or above, 50 gallons or more a day. 

(7) For the supply of railway material to be manufactured or 
tested in Europeor the United States of America, the contract or must 
have his main office, or a branch office or agency, in Japan, and 
also one either in Europe or the United States, and must produce 
evidence that he has satisfactorily and completely filled contracts 
for the supply of foreign-made railway material for Government or 
private railways to the amount of 100,000 yen or more in a single 
year during the three years preceding the invitation of tenders. 





(8) A contractor—or one of i pee in an ordinary or 
limited partnership—competing for the construction of railways, 
buildings, or ships, must be a payer of direct national taxes 


according to the following scale :— 


Amount of tender. Tax - annum. 
Under 5,000 yen. «. Not 5 yen. 
” ,000 ” ° ” 10 ” 
” 50, ” AE i ame ee Con ” D » 
»» 100,000 ,, pee ain wa veg RNa ” 30 ,, 
je Ge a ne Sada Go ae ms 50 4, 
Above 200,000 ,, ‘ a 5 


(9) A contractor competing for building a ship of 1000 gross tons 
or more must have a yard and appliances of suitable capacity— 
including an annealing furnace—and must have had experience in 
the business, 

(10) Written declarations as to the above qualifications, properly 
certified by the mayor or district or town headman—or in the case 
of those who have been engaged in trade abroad by their respective 
consuls—must be presented to, and approved by, the purchasing 
agents of the office inviting tenders, three days before the presen- 
tation of the tenders. 

(11) No tenders will be entertained except those written on the 
forms furnished by the purchasing agents. 

(12) The contractor must either be present personally, or be 
represented by a proxy duly furnished with the power of attorney, 
at the time appointed for opening the tenders. 

(13) Six per cent., or more, of the amount of the tender must be 
deposited before the tender is lodged. This may either be in cash 
or in certain specified debentures or bonds, the value of which, for 
this +“ is usually estimated at 90 per cent. of their face 
value. This deposit is at once returned to the unsuccessful com- 
petitors. If the successful competitor declines to complete the 
contract according to the prescribed forms his deposit is forfeited. 
If two or more tenders are of equal value, and lower than the rest, 
and one of the competitors declines to compete again, or puts in a 
higher tender, his deposit is forfeited. If the second tenders are 
also equal, and one of the competitors declines to let the matter 
be decided by lot, his deposit is similarly forfeited. 

(14) The acceptance of tenders is decided on the lowest total 
price for the contract, and not by the value of individual items in 
it. If all the tenders are above the standard price fixed by the 
officials they are all rejected, and fresh tenders called for. 

(15) Errors of calculation in the total value of a tender may be 
corrected conformably to the rate or unit value of each article 
included in a contract ; but in no case will errors in the unit value 
be allowed to be corrected. 

(16) The successful competitor must, before the exchange of the 
contract, deposit 10 per cent. of its value in cash or bonds as a 
security for its completion. Fines for late delivery are calculated 
on the basis of one-tenth of 1 per cent. of the contract value for 
each 7. delay—or, say, 3 per cent. per month. 

It will be evident from the foregoing conditions that only a few 
wealthy firms will be able to compete for a contract of any magni- 
tude, as the tender or contract deposit itself becomes a matter 
for serious consideration, 

Every item has to be priced out separately, and the rate, as well 
as the total amount of each must be stated, and the result is some- 
times rather peculiar. For example, acontract for carriage fittings 
and trimmings may include some twenty or thirty items, such as 
leather and horsehair for seats, buttons, braid, window glass of 
three or four sizes, india-rubber body blocks, a score or more of 
different sizes of wood screws, &c. &c. The inquiry for a tender is 
usually published only five or six weeks before the date of competi- 
tion, so that a merchant in Tokyo has only just time to send home 
the specification to his agent in London or elsewhere, and for the 
latter to collect prices from the approved makers on the Government 
list, and telegraph the total price, or perhaps the price of three or 
four groups, to Tokyo. The cost of cabling each individual item 
weal of course be prohibitive. The merchant has then to sub- 
divide these lump prices among the individual items to the best of 
his judgment, and fillin the results on the printed tender form 
which is considerably abbreviated from the specification. For 
example, the twenty sizes of wood screws will be entered as :— 

634 gross screws at.......... per gross, £..: .:... 

400 panes glass at.......... per pane, £..:..:... 
enn the fact that each size of screws, or of panes, will have a 

ifferent value. But as the total amount is what determines the 

acceptance or rejection of the tender, the detailed prices are 
usually purely imaginative, and frequently wildly wrong, and can- 
not be of much service in helping the officials to estimate their 
standard price for the next contract. 

As the money annually voted by Government for each depart- 
ment, or sub-department, must be spent during that financial year, 
ending March 3lst, or returned to the Treasury, and as, of course, 
no payments are made until the goods are finally accepted, late 
delivery extending into the next financial year will involve endless 
complication. 

There is a twofold inspection of goods, the first being at the 
maker's works, and carried out by inspectors appointed by the 
department, and the second being after delivery in Japan, and 
nominally dealing with the quantities actually supplied, and any 
damage that may have occurred during transit ; but goods are not 
infrequently rejected on the score of inferior quality, even 
although they may have passed the first inspection. 

A curious Customs case.—Some time last March the Crown Dis- 
tilleries Company, of San Francisco, sent a barrel of ‘‘ white rye 
whisky ” to the American Trading Company, of Yokohama, as a 
sample. This was assessed by the Customs at the ordinary rate of 
40 per cent. ad valorem imposed on whisky, brandy, rum, and the 
like. Mr. Morse, the president of the American Trading Com- 
pany, finding that there was likely to be a large sale for it, sub- 
mitted a sample to the superintendent of the Yokohama Customs, 
requesting him to make a special examination of it, and to report 
what was the actual duty chargeable. In return he received an 
official written reply to the effect that it would come under Article 
396 of the Import Tariff, and that consequently 40 per cent. was 
the correct duty. A consignment of 400 barrels was passed by the 
Customs at this rate, but when a second shipment of 750 barrels 
arrived, the classification was arbitrarily and without notice changed 
to alcohol, and the duty charge raised to 250 per cent. There- 
upon Mr. Morse appealed to the Minister of Finance, pointing out, 
among other arguments, that according to Japanese law a liquid 
containing below 65 per cent. of alcohol is not classed as alcohol, 
and that it was admitted that the liquid in question contained 
only 62°3 per cent. of alcohol, and had nm passed as whisky by 
the United States Customs, the brand “ whisky” having been 
burned into the barrels, not by Mr. Morse or any of his agents, or 
even by the company that sold and shipped it to him, but by the 
expert excise officers of the United States Government, after a test 
under a requirement of law, at the time that the liquor was with- 
drawn from the Government bonded warehouses in I]linois, and were 
checked by Government expert officers at San Francisco at the time 
of export. Official certificates were put in showing the reports of 
these officers on the testing and branding, and covering every 
barrel shipped. It was therefore manifestly impossible that he, 
Mr. Morse, could have been a party to any collusive arrangement 
under which the trade name of the liquor, which was the official 
trade name in the country of origin, should be improperly given. 





His sole request.was that the Japanese authorities should apply to 
the goods the test prescribed by Japanese law to goods coming in 
as whisky. He further pointed out that there had been no 


allegation or imputation that the second consignment, which 
actually belonged to the same order as the first shipment, was in 
any respect of a different quality to the first. 

e decision given by the Minister of Finance, which was 
adverse to the appellant, was based mainly upon three grounds: 
First, that so far as the official charged with the examination of 
the goods could remember, the quality of the second shipment was 
not the same as those previously submitted. Secondly, that the 





letter sent by the Superintendent of Customs in answer to the 
appellant's inquiry as to the scale of duty had no legal effect, and 
was not binding on the Customs. Thirdly, that Clause II. of 
Article I. of the Customs Regulations fixing the limit of alcohol at 
65 per cent. referred only to liquids pre peg May! the class of 
Japanese saké—a spirituous drink—and that as liquor in ques- 
tion is destitute of the flavour of whisky, and does not contain the 
proper mixture of acid, extract, and alcohol found in 
saké, it does not come under that class, and is nothing but diluted 
spirit, or alcohol mixed with water. i 
Although this is the most et case that has Sg arisen, 
it is by no means a solitary one. For example, a sample of cloth 
woven of two different materials is submitted to the Customs 
superintendent, who classifies it as coming under a certain descrip- 
tion ; but the hant who tracts to supply a given quantity 
to a purchaser at a given price may find when his consignment 
arrives that it is assessed under another and a considerably higher 
tariff. : 


Iron or steel plates, angles, bars, &c., are assessed at a certain 
rate, but if they have any work put on to them, such as cutting, 
flanging, or punching, the duty jumps up to 20 per cent. A boiler 
sent out in plates to be riveted up here would be assessed at 
that rate, while a boiler sent out whole would only be charged 10 
per cent. In the case of a —— installation, the superin- 
tendent was asked what would be the duty on the —— 
which, of course, would have to be shipped in separate plates, and 
he replied that on production of a certificate that the whole con- 
signment belonged to one installation, it would be admitted at the 
machinery tariff of 10 per cent. all round ; but it is by no means 
certain that the officer who has to pass the goods will take the 
same view, and as has been seen above, even a written opinion of 
the superintendent has no legal effect, and is not binding. The 
same class of goods, landed partly at Kobe, and partly at Yoko- 
hama, will sometimes be assessed differently ; and it is generally 
more politic to grin and bear it, rathef than to run the chance of 
having both lots assessed on the higher scale, 











AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Water supply tunnels of Chicago.—The city of Chicago, which 
has a population of .1,750,000, draws its water — from Lake 
Michigan by means of ten tunnels extending under the bed of 
the lake for two to four miles, and terminating in five vertical in- 
take shafts. Above the hed of the lake these shafts are carried by 
iron cylinders to the surface, the cylinders being within the wells 
of intake cribs surmounted by lighthouses, and quarters for the 
crib keepers and light keepers. The water of the lake enters 
the a ports through the cribs, and thence enters the cylinders 
by gates or openings, which can be closed at will. Some of the 
cribs are of timber consttuction, with walls 25ft. thick, and others 
are made of two concentric steel caissons, 123ft. diameter outside 
and 70ft. inside, the annular space being divided by radial steel 
bulkheads, and filled with concrete. The depth of water at the 
cribs is about 40ft. The first waterworks were established in 1840, 
the population then being-only 4500. The first tunnel was com- 
menced in 1864, and was put in service in 1867, and the second in 
1875. In addition to the intake tunnels proper, there are other 
tunnels extending under the city, connecting the lake tunnels 
with the several pumping stations. The following is a list of the 
intake tunnels under the lake :— 








Diameter, Length, Cost. Capacity, 
feet. feet. £. gallons. 
i: 6 «. 3s 30 140,360 45,000,000 
2.. 5 .. .- 10,567 92,973 
Ss 2% 10,560 83,142 170,000,000 
4.. 7 ied 59,980 
6: 8 9,1 } s 
6... 6 25,200 220,960 95,000,000 
eas 7 12,353 
8.. 5 ss) 148,300 105,000,000 
>: GA 5,026 
a See 122,112 200,000,000 
Total (21-97 miles) 115,993 867,800 615,000,000 


Strengthening the Niagara cantilever bridge. —The Michigan 
Central Railroad cantilever bridge over the Niagara River has 
been strengthened on account of the steady increase in engine 
loads, train loads, and traffic. The bridge has two steel framed 
towers on masonry pedestals, with a channel span of 469ft. 8in. 
between towers, and shore cantilever arms of 195ft. 3in. The 
depth of the cantilevers over the towers is 56ft. The bridge is a 
deck structure, with trusses 2Sft. apart, with two tracks, and the 
rails are 240ft. above the water. The cantilever trusses are 
396ft. 3in. long over all, and the central suspended trusses are 
120ft. long. The floor system was proportioned for 78-ton engines 
with eight coupled wheels and a two-wheeled bogie, and the struc- 
ture as a whole was proportioned for a live load on each line of a 
train load of 2000 lb. per lineal foot, drawn by two engines with 
36 tons on the driving wheels. The bridge was completed in 1883. 
It has been reinforced by the addition of a new central truss, sup- 
ported on its own columns and pedestals between those of the two 
original trusses. In erecting the columns or towers it was desired 
to avoid cutting the transverse bracing, and the sides were there- 
fore placed separately, the latticing and tie-plates being riveted 
up in the field. The new truss is intended to be 50 per cent. 
stronger than either of the old trusses, and its members are 
designed to give the same deflection at each point as in the old 
trusses, assuming that three-sevenths of a load on each track will 
be carried by the new truss and four-sevenths by the old trusses. 
The material used is open-hearth steel; ultimate strength, 
66,000 Ib. to 74,000 Ib.; elastie limit, 55 per cent. of ultimate 
strength ; elongation, 22 per cent.; reduction of area, 45 per cent. ; 
fracture, silky. The sulphur content was limited to 0°04 per 
cent., and phosphorus to 0°04 per cent. for basic, or 0°075 per 
cent. for acid steel. 


St. Lawrence electric power zlant.—At a point on the St. Lawrence 
River, near Massena, some distance below the Niagara Falls, an 
extensive power plant has been established, and is now approach- 
ing completion. While the Niagara plant has ten generators of 
5000 horse-power, the Massena plant will have fifteen generators of 
the same power. The former, however, has_ horizontal turbine 
wheels on vertical shafts, while the latter will have turbines re- 
volving in a vertical plane, with horizontal shafts coupled directly 
to the generator shafts. Nearly parallel with the St. Lawrence at 
this point, and separated from it by two ridges, is the Grasse 
River, which serves as the tail race, a canal three miles long having 
been built from the St. Lawrence to the power-house on the banks 
of the Grasse. The total available fall is only about 40ft., but the 
volume of water is greater than at Niagara. Each generator will 
be driven by six Victor turbines, in sets of two pairs, the 
group of six developing horse-power. There will also be three 
smaller turbines operating three direct-current generators, used as 
exciters for the main generators, The generator shaft carries the 
revolving field, 15ft. diameter and 3ft. wide, making 150 revolu- 
tions per minute, with a peripheral speed of about 17 miles per 
hour. The field is very massive, in order to act as a fly-wheel, 
and has twenty pole pieces. All the operations of the machinery 
will be controlled from a central switchboard. The building is 
700ft. by 150ft., 60ft. high, with an 85-ton travelling crane running 
its whole length. The current generated will be used for a variety 
of purposes, It is adapted for induction motors, lighting and 
heating, and electrolytic work, and also for electro-chemical pro- 
cesses, such as the manufacture of aluminium, calcium carbide, 
&c. For these —— the plant is well located, different rail- 
ways being near at hand, while the canal is navigable for large 
lake steamers, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Buyers this—Thursday—afternoon in Birmingham attempted to 
make the most of the character of the accountants’ certificate to 
the Iron Trade Wages Board issued at the close of last week. 
This showed a drop of 3s, 8d. per ton in the average of the selling 
price realised for manufactured iron during the months of July 
and August last. The accountants certified the average net selling 

rice to have been £9 15s. 0°49d. per ton. The statement of the 

—— classes of iron sold and the average net selling prices was 
as follows :— 


Tons. Price. 
2 a. & 
Bars SEUR CR Vets SRR Ce Ae ae 
Angles and tees.. .. .. 858 .. .. 10 1 2-80 
Plates and sheets .. .. 93S .. .. 10 16 9-46 
Hoops, strips, and m 
cellaneous.. .. .. .. 5890 .. .. 9 6 8-90 


The total quantity is therefore 26,189, as compared with 21,787 for 
the months of July and Avgust, and the selling price shows a 
decrease of about 3s. 8d., com with the previous ascertain- 
ment, which was £9 18s. 8°10d. Com with the return for 
May and June last, there is little or no change, the current figures 
being practically the same as for the months just mentioned. 
_ The present decline is the first recorded for about two years, and 
in this respect it corresponds to some extent with the experience of 
the Scotch Wages Board ; but in the North of England, to the 
surprise of those interested, the returns show another increase. In 
one respect the local return is more satisfactory than the last. The 
output of the selected firms has increased by close upon 4500 tons. 
In accordance with the sliding scale, the rate of wages for puddling 
remains at 11s. 3d. per ton, and millmen’s wages in proportion. 
While, therefore, it does not bring ironmasters the relief of which 
they are so badly in need, the Wagés Board announcement 
imposes no fresh burdens upon the industry. It will be 
remembered that two months ago the men were entitled to a 24 
ad cent, advance, which their representatives agreed to abandon. 
ad they persisted in retaining that to which they were entitled, 
the figures just announced would have meanta reduction. No 
change having been made in the wages of the men at the mills and 
forges, the wages of blast furnacemen will also remain unaltered 
for the next two months, 

Tronmasters report this week sufficient orders on the books to 
keep the works engaged till the end of the year. Neither mer- 
chants nor consumers, however, will place orders for next quarter’s 
requirements at present prices. From the quiet tone that has 
lately prevailed, some revision of present rates is regarded as 
very probable at the January quarterly meetings. Indeed, an 
almost immediate reduction in second and third-class bars by the 
Unmarked Bar Iron Association is anticipated, following upon the 
reduction which was declared by this association immediately 
proir to the late reduction in marked bars. One of the greatest 
needs for further ease in selling prices is the continued competition 
of foreign makers in the export markets, particularly Australia, 
eres South America, and some other countries ‘that might be 
named. 

There is some relief to the bar and iron sheet makers in the 
easier rates accepted for pig iron; but the marked bar makers, 
who reduced their minimum from £11 10s. to £10 10s. early in 
November, state that they see no immediate further prospect 
of lower prices, coal being still—nominally at any rate—about 
double the old rates, whilst the best pieces of finished iron are 
£10 10s., compared with the once prevailing rates of £7 10s. 

The weakest section of the trade is the common bar department, 
which has been declining for the last three months, the chief 
reason being what is called ‘‘ reckless competition.” The nominal 
iw of unmarked bars is £9 10s., but this figure has not lately 

en realised, sales this week being mentioned at £8 and under. 
Hoop iron is quoted £9 to £9 10s., nail-rod and rivet iron £9 5s. 
to £9 15s., and tube strip £8 5s. to £9. 

_ Iron sheets are very irregular, though some makers are obtain- 
ing 2s. 6d. a ton over recent rates, owing to curtailment of output. 
Sheet, singles, are £8 12s, to £8 15s. ; doubles, £8 15s. to £9 ; and 
trebles, £9 7s. 6d. to £9 10s. Galvanised corrugated sheets are 
pe 10s. Best sheets for stamping purposes are selling at about 

The reduction of the output of pig iron continues. It is this 
week reported that, owing to the continued fall in prices, it has 
been decided to blow out further blast furnaces in the Northamp- 
ton and Derbyshire districts, and in North Staffordshire. Prices 
of forge and foundry pigs now show a decline of as much as 16s. 
to 17s. 6d. per ton from the late boom maximum. Northampton 
and Leicestershire grey forge Pigs have gone down to 57s. 6d. to 
60s., and North Staffordshire 60s. to 62s. 6d. Derbyshire forge 
pigs are quoted at date 58s. 6d. to 61s., while Staffordshire pigs 
are quoted: Cinder forge, 60s.; part-mine, 62s, 6d. to 66s.; all- 
mine, 65s, to 77s. 6d.; best ditto, 90s. to 95s.; foundry ditto, 100s. ; 
and cold blast, 120s. 

Although the above are current quotations they are really 
scarcely more than nominal, since to obtain orders sellers are 
willing on every hand to make concessions from market figures. 
Smelters find a very small sale for pig iron, and the prices offered 
by ree are such as to leave little, and in some cases no 
profit. 

A remarkable statement is this week being made regarding 
American ‘pe iron imported into this district. It is said that 
although the first deliveries were of very good quality, much of the 
iron sent over has since been inferior, and in some cases it is 
evenalleged that buyers have been compelled to throw it on thescrap 
heap. The statement is certainly a remarkable one ; indeed, it may 
almost be characterised at sensational ; nevertheless it is alleged to 
be accurate. The circumstance encourages local producers to believe 
that they will hear rather less of American competition in the 
future, especially as the margin in favour of the imported article 
has been reduced. Local prices have now been brought closer to 
the level at which foreign-made iron has been sold. 

, Great interest is manifested this week in the coal trade situa- 
tion. Judging by whatis taking place in South and West York- 
shire, the Forest of Dean, and some other districts, the end of 
the coal boom has come at last. If this be so, then a declared 
reduction cannot be long delayed in Staffordshire. This at 
present has not occurred, but it is beyond question that this 
week rates are easier. Quotations at present are still named at :— 
Thick coal for blast furnace purposes and best manufactured iron- 
works use, 15s. to 17s. 6d.; house coal, lumps, 18s. to 20s.; second 
qualities, 15s. 6d. to 16s. 6d.; steam fuel, 12s. 6d. to 15s.; and 
rough slack, 8s. 6d. to 9s. 6d. In the absence of business, how- 
ever, pending the anticipated reduction, these prices were largely 
nominal, Gas cokes are 21s.; hard cokes, 25s. to 26s.; sak ton 
foundry cokes, 35s, per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The collapse in the iron trades is becoming more 
and more complete, and is causing serious apprehension as to the 
future. The most unsatisfactory feature, as I previously pointed 
out, is that the very large reduction that has now taken place in 
eee | and which both makers and manufacturers declare has 

rought about a position that they have to face an absolute loss 
on production, utterly fails to bring forward increased buying. 
Merchants seem only determined to put a still further ‘squeeze ” 
upon makers and manufacturers by abstaining as much as ible 
from buying. As an illustration, a merchant mentioned to me 
the case of one Lancashire manufacturer, Usually their account 





with them ran into not less than about £2000 month, This 
last month, however, it had amounted to onl , and that was 
the policy they would continue to follow, as they had found other 
channels from which they could obtain supplies, and these toa 
large extent were foreign. : 

to the fuel and wages question, which largely dominates the 
situation so far as makers and manufacturers are concerned, there 
is still no prospect of any early relief. Further increases of 
miners’ wages have in fact to come into operation within the next 
couple of months, and the weakening tendency in some directions, 
which was becoming noticeable a few weeks back, is now decidedly 
less evident, and there would seem to be very little probability of 
any appreciable easing down in fuel prices for the next three or 
four months the anticipations which in some well-informed quarters 
are entertained being that towards the close of March it is not un- 
likely there may be the beginning of a downward move. This, of 
course, is quite problematical, and very much will depend on the 
character of the winter, but there is practically a consensus of 
opinion that coal prices have, at any rate, touched the top. 

The outlook in the engineering trades continues much as I have 
reported recently. Visiting some of the principal machine tool 
makers in the district, the general conclusion arrived at was that 
whilst in most cases there was plenty of work passing through the 
shops, and sufficient in some instances to keep them well engaged 
over the next three or four months, there were, as a rule, com- 
paratively few new orders coming on the books. One or two 
special branches, such as electrical engineering and locomotive 
building, are not bay gaya any slackening off, and are likely to 
be extremely busy for a long time ahead. With regard to loco- 
motive building, I may mention that the representative of one of 
the large Lancashire firms stated to me that the sending out of 
orders some twelve months back to the United States had poiage 
been one of the best things that had happened to the trade, as the 
result had been so much dissatisfaction with American work that 
there was now no question about placing orders with English 
firms. 

The continued downward move both in raw and finished material 
is completely disorganising the iron market here, and a general 
absence of demand was the report at Tuesday’s Change meeting 
in Manchester. Merchants buy small lots at the bottom prices to 
cover pressing deliveries on account of previous ‘‘ bear” sales, and 
consumers purchase only as they are absolutely compelled, the 
transactions all through representing but a very insignificant 
weight of business, This is particularly the case with regard to 
pig iron, the renewed downward tendency in prices during the 
past week, if possible, restricting buying to still more limited dimen- 
sions than ever. Local and district makers, at their list basis rates, 
which remain nominally unchanged, are practically out of the 
market, owing to merchants being ready to snap up any orders at 
much below their quoted rates. For Lancashire foundry pig iron 
makers are quoting about 72s. 6d., less 24, delivered Manchester, 
but are practically booking little or nothing in the way of new 
business. For Lincolnshire No. 3 foundry makers’ basis prices 
remain at 64s. 6d. net, with merchants’ sellers at 63s. 6d. net ; and 
Derbyshire ranges from about 68s. to 69s. net, delivered Manches- 
ter. Forge qualities are so little inquired for that quotations are 
only nominal at about 63s., less 24, for Lancashire ; 61s, 8d. net for 
Lincolnshire ; and 60s. 6d. to 61s. 6d. net for Derbyshire, delivered 
Warrington. Jn Middlesbrough iron there has been a very decided 
drop since last week, and even makers’ quotationsare reported as low 
as 69s. 10d. to 70s. 4d., whilst some merchants would be prepared 
to book at as low as 68s. 4d. net by rail Manchester. Scotch iron, 
although makers’ prices are not —- uoted lower to any 
appreciable extent, are also easier, and, Setivened Manchester 
docks, might be bought through merchants at about 73s. 6d. net 
for Eglinton and Glengarnock, with American pig iron still quoted 
about 63s. 6d. 

The position in the finished iron trade remains without material 
alteration. The official reduction of 10s. per ton on Lancashire 
bars, announced last week, has become general, and delivered 
Manchester district, basis prices are now £8 for Lancashire, and 
£8 to £8 5s. for North Staffordshire bars ; sheets average about 
£9 5s. to £9 10s., with list quotations for hoops for the present 
— at £9 2s. 6d. for random to £9 7s. 6d. for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for ship- 
ment. There is, however, no appreciably increased weight of 
buying coming forward, and forges continue very badly off for 
work to keep them going. 

Prices in the steel trade continue to show a downward tendency. 
Hematites are now being quoted about 86s. to 88s., less 24, for 
No. 3 foundry delivered here. For local-made billets makers 
would take about £5 12s, 6d. to £5 15s. net. The ordinary light 
sections of steel bars range from about £8 to £8 10s., but — 
sections could be bought as low as £7 10s. to £7 12s, 6d., wit! 
common steel plates also about £7 10s. to £7 12s. 6d., and boiler 
plates offering freely at £8 15s., in anticipation of a reduction in 
the association list rates, which recently have been little more 
than nominal as regards actual business of any moment doing. 

Passing through a large engineering works in the Manchester 
district the other day, I was struck by the very singular —. 
ance of everything about the shop, which under the bright electric 
light looked for all the world as if a sharp and severe snowstorm 
had visited the entire establishment. I was informed that this had 
been brought about by the ceilings having been whitened with the 
aid of a pneumatic spray painting apparatus. The result was that 
the lime and water being directed on to the ceiling in a sort of 
vapour, had diffused itself all over the shop, settling in the form 
of s driven white coating upon belting machines, materials, and 
in fact on everything throughout the premises, This may, per- 
haps, be useful information, supposing similar experiments may be 
tried elsewhere. 

The coal trade is maintaining the improvement to which I re- 
ferred in my notes last week, and although quoted list rates 
remain unchanged, the tendency of prices is in some respects 
stronger. The better qualities of round coal are meeting with 
sufficient demand to take away the output of the collieries, so that 
stocks, which remain extremely low for the time of the year, are 
not accumulating to any appreciable extent, and prices are firmly 
maintained at the full list basis. Common round coals continue 
in fairly good demand for steam and forge purposes, and 
prices are maintained on the basis of about 12s. 6d. to 13s. at the 
pit. The chief improvement in the position is with regard to 
engine fuel. A number of important contracts are still held in 
abeyance, and large users are preferring to go on buying practi- 
cally from hand to mouth, but colliery proprietors are not at all 
pressing, as they are of opinion that supplies of slack are _— in 
the immediate future, at any rate, to be less plentiful rather than 
otherwise, and they are holding firmly to their prices. There are 
still surplus lots of slack coming on the market at low figures from 
other districts, but these are not being offered quite so freely as 
recently. Lancashire quoted pit prices remain firm on the basis of 
10s. to 10s. 6d. per ton for the better qualities of slack. 

For shipmentfonly a very indifferent demand comes forward, and 
ordinary qualities of steam coal, delivered oneas rts, are 
readily obtainable at about 15s. 3d. per ton, althoug . to 9d. 

r ton above this figure is occasionally being got for some of the 

tter qualities of round coal. 

For the better qualities of foundry coke makers are still able to 
maintain late rates on the basis of about 28s. to 30s. at the ovens. 
The lower descriptions of coke for furnace pu remain, how- 
ever, weak, and in some cases Yorkshire coke has been offered at 
about 14s,, although the association list rates still remain at 15s. 
per ton at the ovens, 

Barrow.—The hematite pig iron trade is quieter, although the 
position of makers is not materially changed. e demand, how- 
ever, has fallen off, and there is less business doing. Makers 
—_ Bessemer mixed numbers at 75s. 6d. to 78s. per ton net 

.0.b., the lowest price they have touched for some months past, 
and warrant iron sellers are at 74s. 3d. net cash, buyers 3d. less. 
It is significant that the stocks of warrant iron held in the district, 





which have been on the down grade for several weeks past, have 
this week shown an increase of 781 tons, the stocks in hand now 
representing 26,971 tons, being a reduction since the beginning of 
the year of 170,876 tons, There has been no increase in the make 
of pig iron, only thirty-seven furnaces being in blast and of these 
two are engaged on spiegeleisen. In the corresponding week of 
last year forty-seven furnaces were in blast. 
Tron ore is in steady demand on local account especially, and 
average sorts are quoted at 17s. per ton net at mines, while 
panish ores of good quality are at 18s. net at West Coast ports. 
In the steel trade there is a poor business doing, and makers 
are not well off for orders, but prospects are better for next year. 
At present it is uncertain how long the activity at the mills will 
be maintained, as makers are not being pressed for deliveries. 
Steel rails of ef By ses are nominally at £6 10s. per ton, but 
big parcels could be bought at £6 per ton. Heavy ship plates are 
a but lower prices could be negotiated for big parcels 
of metal. Hoops, billets, and merchant steel are in good demand, 
but tin bars are quiet. 
Shipbuilders and marine engineers are busy on old contracts, but 
no new orders are reported. 
The coal and coke trades are easier, and supplies are so full that 
a further and substantial reduction in prices is tobe looked forward 


to. 

The shipments from West Coast ports during last week repre- 
sent 7280 tons of iron, and 12,551 tons of steel, as compared with 
11,906 tons of iron, and 11,878 tons of steel in the corresponding 
week of last year, a decline in iron of 4626 tons, and in steel an 
increase of 6/3 tons. This year the exports have reached 
590,224 tons of iron, and 378,949 tons of steel, as compared with 
489,956 tons of iron, and 452,930 tons of steel in the correspond- 
ing period of last year, an increase in iron of 100,268 tons, and in 
steel a decline of 73,981 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue South Yorkshire coal trade continues in a quiescent condi- 
tion, the weather keeping unusually mild, and thus preventing 
anything like a winter demand. Coalowners, however, hold stiffly 
to current quotations in the belief that frost and snow must soon 
come, and with the knowledge that there are before them further 
advances in miners’ wages, which do not encuurage any lowering of 
quotations. Several railway companies are now in the market for 
supplies for the half year commencing in January next. Coal- 
owners are prepared to make a concession of 1s. a ton—taking, that 
is, 15s. instead of 16s.—and tenders to the railway managers are 
being made on this basis. The railway companies do not —- to 
be in a hurry to make up their minds, although intimation has been 
made in several quarters that the offers are not good enough ; 
owners are encouraged to stand out against any further concessions 
by the knowledge that one of the leading railway companies, which 
declined to contract last season, had to pay a good deal more in 
the open market. For house coal, best Silkstones are still quoted 
at 15s. to 16s. per ton ; Barnsley house, 14s. to 15s. per ton. 

In steam coal demand continues steady on inland account, the 
railway companies requiring full contracted weights, while the 
request for general trades is well sustained. Barnsley hards are 
quoted lis, to 16s, per ton, and it is stated that business for 
forward delivery is being done at these figures, (Gas coal, as is 
usual at this season of the year, is being freely called for. A 
rather better tone is perceptible in engine fuel, the downward 
tendency in values having been checked. Nuts are now maki 
9s. 6d. to 10s. 6d. per ton, screened slack from 7s. 6d. per ton, an 

it slack from 6s, 6d. per ton. Black furnace coke fetches from 
7s. to 18s, 6d. per ton, foundry coke 28s. to 30s. per ton, and coke 
for steel melting purposes 30s. Values are very irregular, trade 
being considerably weaker, owing to | d requir ts in iron 
circles. 

In the iron market business is being conducted from hand to 
mouth ; although values have again fallen—hematites to 85s. and 
common forge to 60s. per ton—they are not low enough to encour- 
age consumers to accumulate stocks. In Swedish material there 
has been more animation, partly owing to the firmness which has 
followed American business since the Presidential election closed. 
Trade is now pretty firmly assured in the States, and consequently 
purchases are made with more confidence. Values keep very 
steady, and it is difficult in any circumstances to obtain conces- 
sions, Swedish manufacturers with abundant work having no 
inducement to lower values. Indeed, they state most confidently 
that no changes of any importance are likely to be made for a very 
considerable time. 

Amongst the work recently placed by the War-otfice for military 
material, Vickers, Sons, and Maxim, Limited, River Don Works, 
Sheffield, have received an order for forty-two 4°7 guns and the 
necessary limbers and carriages. The guns are to be made at 
Sheffield, and the limbers and carriages at Barrow-in-Furness. 
The War-office have also ordered from Messrs. Vickers three 5in. 
howitzer batteries, together with wagons, limbers, and carriages. 
The same firm are at present employed in making twenty-seven 
garrison mountings, on which will be fixed Vickers’ 9°2 guns. The 
firm have also in hand guns and — for the following battle- 
ships and cruisers :—Irresistible, Venerable, Albemarle, Euryalus, 
Bacchante, and King Alfred, for the British Admiralty, as well as 
the twin 6in. guns with mountings complete for the new British 
cruisers Monmouth, Bedford, Kent, and Essex. They are also 
| the guns and mountings for the Turkish warship 
Messudjah. 

In the lighter departments of Sheffield industry business is 
quieter than it was during the corresponding period of last year. 
At this season manufacturers ought to be well occupied all round 
upon Christmas and New Year orders, but there are complaints 
in various quarters that work is not coming forward to the extent 
desired or required. A feature of December trading is the falling 
off in the demand for the best classes of ivory-handled cutlery. 
The call for secondary grades, on the other hand, is rather better, 
and in several instances manufacturers of these goods can scarcely 
make deliveries as quickly as the market demands. A grievance 
frequently mentioned is scarcity of workmen ; it is, indeed, one of 
the chief causes why a sudden accession of orders cannot be 
quickly dealt with. The silver-plating trades are in a somewhat 
similar condition, the season demand from London and the princi- 
pal provincial centres being short of what it usually is, The ivory 
sales for 1900 are over, and the result has been that only 32 tons 
were sold at Liverpool, and in London 294 tons found purchasers. 
Antwerp has this year been the largest ivory market, 325 tons 
having | or sold there. It is expected that the position Antwerp 
has now taken will be successfuliy held for some years, owing to 
the increased consignments which may be looked for from Central 
Africa, where the Congo Company has been able to extend its 
sources of supply in the territories recently obtained from France. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

However much one may be disposed to look on the bright side 
of trade, it is unfortunately almost impossible now to find anything 
that is favourable ; indeed, the general tone of business is quite 
pessimistic, and presents altogether a striking contrast to the state 
of affairs even so — as the early part of the current half 

ear. The pig iron market is quite disorganised, prices have 
allen practically every day during the past fortnight, with the 
natural result that no one will buy who can put off. When, within 
a week, pig iron'prices drop 3s. 6d. per ton, business of any moment 
cannot be expected. The “slump” is most marked in pig iron. 
Cleveland brands have declined lls, 6d. per ton since prices began 
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their downward course in July, and now they are at figures lower 
than any that have been reported since March, 1899, while the 
indications are that still lower rates may be expected, as the out- 
look continues unsatisfactory. Pig iron shipments are very poor ; 
local consumption is declining, and will be further reduced at the 
end of the month by the Christmas holidays, which will be more 
cg. and more generally observed than usual, because orders 
ave ceased to be pressing. Stocks are already increasing at a great 
rate, not only in the public warrant stores, but also in the hands 
of makers themselves, and it is chiefly their pressing sales that 
is leading to prices receding so quickly. Pig iron shipments this 
month are only at the rate of about 700 tons per day, whereas the 
daily average for the year up to the end of November was over 
tons. When this is taken into account, as well as the fact 
that stocks are increasing so heavily, it is not surprising to hear 
of furnaces being put out. The Cargo Fleet ten Tamim, 
Middlesbrough, is blowing out two furnaces, and Bolckow, 
Vaughan, and Co. will blow out one this month, these three 
reducing the output of the district by nearly 8000 tons per month. 

No. 3 Cleveland G.M.B. pig iron has fallen to 60s. per ton for 
prompt f.o.b. delivery, and sellers have great difficulty in getting 
even that rate. No. 3 iron, which is the quality that is mostly 
shipped to the Continent, has felt very severely the close of the 
navigation season, and the value has fallen more quickly than have 
the —— of the lower qualities. Not long since grey forge was 
4s. 6d. per ton cheaper than No. 3; now it is but 2s. less, consumers 
having to pay 58s. for it, while they give 59s. for No. 4 foundry, 
and it looks as if the old proportions of prices would very shortly 
be reported. No.1 has been reduced to 61s. 6d., and it is rela- 
tively cheaper than No. 3. Hematite pig iron has not fallen quite 
so much this week as Cleveland iron—about 2s, 6d.—and while 
most of the business in mixed numbers has been done at 76s., 
there have been offers to sell at 75s., which have hardly been 
responded to, though it is fully 12s. per ton below the year’s best 
price, thus exhibiting a decrease of at least 14 percent. Cleve- 
land iron is 16 per cent. below the best, which is a higher rate 
than the reduction in materials, and wages have increased rather 
than decreased, there being no reductions yet at either blast fur- 
naces, ironstone mines, or limestone quarries. Rubio ore is 
obtainable at 18s, per ton, delivered at wharves on Tees or Tyne. 

At the close of November the stock of Cleveland pig iron in 
Connal’s warrant stores was 24,239 tons, 8795 tons, or 57 per cent., 
having been added during the month, this being a larger increase 
than has been reported in any month for more than two years. 
Their stock of hematite pig iron has stood at 555 tons since the 
middle of July. The stock of Cleveland iron in the North-Eastern 
Railway Company’s warrant stores has begun to increase some- 
what rapidly ; during the first half of the year the stock in these 
stores was nil, but at the close of November 11,090 tons were re- 
ported, 3590 tons increase, or 48 per cent., being reported during 
the month. This makes the total stock to have increased 12,385 
tons during the month, a larger increase than has been shown for 
some years. 

The shipments of pig iron from the Cleveland district during 
November were ae reaching only 82,042 tons, which is 
a smaller quantity than has been reported in any other month this 

ear except February, and it compares with 112,294 tons in 
Yovember, 1899. The decrease has been 27 per cent., the most 
marked falling off being in the coastwise deliveries, which were 
41 per cent. behind those of the corresponding month last year, 
reaching only 22,691 tons. The oversea deliveries were 59,531 tons, 
the decrease being about 20 per cent. Only 16,963 tons were sent 
to Scotland, vhereas in November last year the quantity was 
30,804 tons. In Germany, 36,805 tons were despatched, against 
46,206 tons in November, 1899, and a smaller shipment has not 
been recorded since last February. France and Germany have 
also reduced their consumption of Cleveland iron. Altogether 
1,070,867 tons of pig iron have this year been shipped from the 
Cleveland district, 799,948 tons, or 15 per cent. less than in 1899, 
the quantity being also surpassed in 1896 and 1897. The deliveries 
over sea, 779,513 tons, were only 2 per cent. less than in 1899, but 
the coastwise, 291,394 tons, were 174,086 tons, or 38 per cent. less, 
and are the smallest reported since 1892, 

The death has been announced within the last few days of Mr. 
Thomas Vaughan, who was the son of Mr. John Vaughan, one of 
the founders of the well-known firm of Bolckow, Vaughan, and 
Co., and of the Cleveland iron trade; indeed, it was he who in May, 
1850, was the discoverer of the main seam of Cleveland ironstone. 
Mr. Thomas Vaughan was himself a large ironmaster ; in fact, at 
one time he owned more blast furnaces than any other firm in the 
country. It was at his Southbank Works, near Middlesbrough, 
that the experiment was tried of raising the height of blast furnaces 
from 60ft. to over 81ft., and it proved successful. He also owned 
and worked the Bishop Auckland and Whessoe Works, both tinished 
ironworks which have long since disappeared. Mr. Thomas 
Vaughan, who was born in 1834 at Walker-on-Tyne, where his 
father was manager for Messrs. Lord, Wilson, and Bell, inherited 
over a million when his father died in 1868 ; but in the bad times 
that followed 1874 misfortune overtook him, and he retired from 
the iron trade, and has been out of business since about 1877, having 
been for many years an invalid. 

The manufactured iron and steel trades are quiet, but producers, 
having reduced their quotations to figures which they believe will 
enable them to contend successfully with foreign competition as 
well as the competition of other British districts, refuse to ask 
or accept any lower rates. German plates have this week 
been offered to local consumers at £6 17s. 6d. per ton f.o.b., 
Antwerp, but they can do better than that by dealing with 
producers at home. The reduction that has been made in the 
prices of plates has enabled shipbuilders to lower their quotations 
for new steamers enough to bring shipowners forward, and it is 
reported that two of the Tyneside builders have booked orders for 
ten steamers for foreign owners within the past fortnight, while 
another firm has secured orders for four. Iron and steel ship 
platesand angles are steady now at £7, steel boiler plates at £915s., 
iron boiler plates at £9 5s., steel hoops at £9, iron sheets at £9, 
steel sheets at £9 10s., common iron bars at £8, best bars at £8 10s., 
and double best bars at £9, all less 24 per cent. f.o.t. Heavy steel 
rails could be bought at £6 net at works, but small lots could not 
be had at that figure. 

The coal trade has become decidedly easier, and some collieries 
have had to stand idle which have been in fuil work for years. 
Orders are less readily obtainable, shipments have slackened, and 
nearly all prices have been reduced. Best steam coals have gone 
down to 14s, 6d. per ton f.o.b., and smalls to 8s., while gas coals 
have been disposed of at 15s. 6d. per ton f.o.b. Coking coal has 
dropped in value, but it is still relatively dearer than coke itself, and 
some of the coalowners rather sell it than convert it into coke. For 
medium coke about 19s. per ton at the furnaces on Teesside is 
accepted, this being 10s. below the price ruling at the commence- 
ment of the half-year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BUSINESS in the Glasgow pig iron market this week has been 
almost confined to Scotch warrants, and these have been bought 
almost exclusively for cash. There are some speculative opera- 
tions proceeding, and until it is seen how these are likely to finish, 
consumers and merchants do not care to buy for future delivery. 
Business has been done in Scotch warrants from 68s, 2d. to 67s. 6d. 
cash. Cumberland hematite was done at 75s. 9d. to 75s. cash, and 
75s. 3d. one month, but the dealings in this class of iron were 
small, There was practically nothing doing in our market in 
Cleveland pig iron. 

The output of Scotch pig iron is well maintained, and the 
current reduction in stocks is comparatively small. While this is 
so, the existing stocks are so small that any sudden demand might 
not be very easily met without materially enhancing prices. 


The following are the current quotations of Scotch makers’ pig 
iron :—Govan, f.o.b. at Glasgow, No. 1, 69s. 6d.; No. 3, 68s, 6d.; 
Carnbroe, No. 1, 7ls.; No. 3, 69s.; Clyde, No. 1, 78s. 6d. ; 
No. 3, 69s. 6d. ; Gartsherrie, No. 1, 80s.; No. 3, 70s.; Calder, 
No. 1, 80s. 6d.; No. 3, 70s.; Suramerlee, No. 1, 84s.; No. 3, 70s. 6d. ; 
Coltness, No. 1, 86s. 6d.; No. 3, 70s.; Glengarnock, at Ardrossan, 
No. 1, 80s. 6d.; No. 3, 69s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 70s. 6d.; Nos. 3, 69s.; 
Shotts, at Leith, No. 1, 84s. 6d.; No. 3, 70s. 6d.; Carron, at 
Grangemouth, No. 1, 80s.; No. 3, 70s. per ton. 

For Scotch hematite there is a fairly good demand, and 
merchants quote 82s, 6d. per ton for delivery in railway trucks at 
the steel works. 

The shipments of pig iron from Scottish ports in the past week 
were 5387 tons, compared with 6405 in the same week of last year. 
The total shipments to date are 305,344 tons since the beginning of 
the year, against 249,680 tons in the —_ = pn of 1899, 
The past week’s shipments embraced, to Canada, 25 tons ; India, 
66; Australia, 80; France, 20; Italy, 350; Germany, 345; 
Russia, 70; Holland, 1232; China and Japan, 360; other coun- 
tries, 228; the coastwise shipments being 2611 tons, against 2677 
in the same week of last year. 

In the steel trade there is a fair measure of employment, but the 
outlook as to the future is not so encouraging as it ‘was some time 
ago. The question of competition has an important bearing on 
the market, although less confidence is now felt as to the likeli- 
hood of constant supplies of steel of an absolutely trustworthy 
quality being had from abroad. 

The finished iron trade has apparently entered upon a period of 
comparative slackness. At scarcely any of the malleable iron- 
works in the Lanarkshire district is there full employment for the 
workmen. In some cases the services of men have had to be dis- 
pensed with, at least temporarily, and there are doubts as to an 
— recovery of business. The prices of finished iron have this 
week been reduced 10s. to 15s. per ton. 

In the foundries the state of employment is variable, and general 
engineers are not quite so busy as they could desire. 

The state of the coal trade is somewhat remarkable. The demand 
from abroad is just now anything but satisfactory, but in some 
of the larger home centres the prices to the domestic consumer are 
about as high as ever ; indeed, instances have been noted in which 
higher rates are now charged than were current a month or six 
weeks ago. In other localities, again, prices have been substan- 
tially reduced to the home consumer. Manufacturers are obtain- 
ing splint coals at 13s. per ton, which is 1s. less than during the 
ene month. The quotations for shipping coals at Glasgow har- 

ur are :—Main coal, 12s.; ell, 13s, to 14s.; steam, 14s.; splint, 
14s. to 15s. per ton. The aggregate coal shipments from Scottish 
ports in the past week were 190,572 tons, against 195,826 in the 
preceding week, and 200,133 in the corresponding week of last 
year. There is an impression that coalmasters are keeping up 
prices beyond what is warranted by the actual circumstances of the 
trade ; but if that be the case, such a proceeding could not last 
very long. Were the supplies very much out of proportion to the 
demand, as some allege that they are gradually becoming, it could 
ees * to maintain prices at the present comparatively 

igh level. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is a little more activity in the steam coal trade, and full 
expectation that this will increase, as it usually does, before the 
holidays begin. The application of the colliers for three days 
having been granted, it follows that the fortnight before Christmas 
will be a busy time. This week the pressure for supplies appears to 
have set in, as indicated by ten cargoes going one day to France, 
nine another, and twelve the next. Last week Swansea despatched 
23,540 tons to France, and 4200 tons patent fuel. Amongst the 
noticeable cargoes of coal from Cardiff this week have been 
5300 tons to Singapore, 7300 to Colombo, 6000 to Aden, 4450 to 
Odessa, 3300 to Santos, 5000 to Japan, &c., Genoa 7000, and Malta 
3000 tons. 

As anticipated, the Sliding Scale Committee on Saturday last 
announced, as a result of the audit of coalowners’ books, an 
advance of 24 per cent. on and from December Ist. This brings 
the wages up to 73} above the standard of 1879, and indicates to 
the investigator that the — of coal upon which the advance is 
based was between 16s. 3°43d. and 16s, 5°14d. It follows from 
this that even after the slight successive drops of 1s. per ton from 
25s. to 19s., the colliers’ anticipations of further advances are 
likely to be realised. Many contracts have been made of late at 
20s., but, as an authority observes, the average price is reduced by 
inferior coals which come upon the market. 

It must be noticed that the droop in price is largely due to the 
enormous output going on. The colliers are working well. 

Every day this week has seen a greater degree of business 
animation on ’Change, Cardiff, without any marked strengtbening 
of prices, Best steam coal has moved from 18s. 6d., and at times 
touched 20s. in some exceptional cases. Mid-week closing coal 
prices were as follows :—Best steam, 18s. 6d. to 19s. 6d.; seconds, 
17s. to 18s.; drys, 17s. 6d. to 18s. 6d.; best small, 10s. 6d. to 11s.; 
seconds, 9s. to 10s.; inferior, 8s. to 8s. 6d.; best Monmouthshire, 
17s. 9d. to 18s.; seconds, 16s. to 16s. 6d., shipped «id Cardiff ; 
best house coal, 21s. to 22s.; No. 3 Rhondda, 17s. 9d. to 18s.; 
brush, 15s. 6d.*to 16s, 6d.; small, 12s. to 12s. 6d.; No. 2 Rhondda, 
16s. to _ 6d.; through and through, 13s, 6d. to 14s.; small, 8s, 
to 8s. 9d. 

Patent fuel continues in good demand, and shipments—foreign— 
have been large. Latest prices, 21s. to 22s, Coke continues 
moderately brisk ; though, as in coals, output is large in every 
district, and rivalry keen, marked efforts being shown in make and 
quality. 

Prices show that a decline in price, corresponding to the fall in 
coal, has set in. Furnace is now from 25s, to 27s., good foundry 
28s. to 32s., and special foundry 36s. Pitwood remains firm 
at 18s. to 19s., and with sharper weather may be expected to 
advance. 

On ’Change, Swansea, this week it was stated that there was an 
unreported fall in coal prices, but the price at which business was 
done remained unknown except to those concerned. Probably it 
was only a few special transactions. The latest quoted prices are 
as follows :—Anthracite, 25s. to 26s.; seconds, 21s. to 22s.; best 
large, 18s, to 19s. 6d.; red vein or similar large, 15s. to 16s.; rubbly 
culm, 8s. to 10s.; steam coal, 19s. to 20s.; seconds, 16s. 9d. to 
17s. 6d.; bunkers, 14s, to 14s. 6d.; small, 8s. to 9s. 6d.; house 
coal, 16s. to 17s. 

Patent fuel, 18s. to 19s. Coke, 26s. to 34s. Pitwood, 20s. 

As a rule the fluctuating prices of coal are taking away investors 
to other than coal shares, which remain without much alteration. 
The latest dealings have been in Norths at 6%, Internationals at 
£6 13s. 6d. In railways, Barry has fallen a point, Port Talbot is 
# lower, Rhymney 4 per cent. debenture has declined a point, and 
Pry and Swansea Bay debenture a point. Taff Vale ordinary 
is at 713. 

Tenby is following in the wake of other. Welsh towns, and is going 
in fora water scheme, At present it is only in its preliminary 
stages. The idea is to obtain a supply from the Precelly Mountains, 
at a cost of £67,000. 

The imports of American steel bars to Welsh ports the last few 
days have been considerable, 2764 tons coming from Philadelphia, 
and 423 from New York for Newport, and 535 tons from New York 
to Swansea. The last named was consigned to Burgess and Co. 

In the Swansea Valley district, a rumour prevails in steel and 
tin-plate circles that Welsh Bessemer makers have decided upon 
reducing their prices so as to ‘‘cut out” the Americans, and thus 
stop the imports of steel bars, though if, as reported, very large 
contracts have been entered into, these must continue for a time. 








In tin-plates a more hopeful view is taken. The men have agreed 


to a 10 per cent. concession at the end of the month, and this, with 
an increased make of boxes, will tell favourably. 

On ’Change, Swansea, this week it was the subject of comment 
that the staple trade of the district was in as flourishing a state as 
at any — of the quarter. Cwmbwrla, Cwmfelin, Worcester, 
Upper Forest, Morriston, Foxhole, Park, Clydach, Cardonnel, and 
pa ggg had full complement of m ing, Pontardawe 
eight mills, Duffryn seven, and Beaufort eight. The principal 
demand is for sheets, taggers, and oil plates. Finishing de 
ments, except at Cwmfelin, Duffryn, Worcester, and Pontardawe, 
quiet. All the furnaces last week at Wright and Butler’s were 
smelting, four at Upper Forest, and two at Works; and it was 
repo! that there was not a bar in stock at any of the three 
— At Landore the one blast furnace is casting regularly. 

t week the shipments of tin-plates totalled 61,817 boxes ; the 
make was 51,191 boxes ; present stock, 145,362 boxes. 

At the large Bessemer works a satisfactory amount of business 
is being turned out. Rails, bars, sheets, and angles are in 
demand. Constant consignments of sheet iron are being sent to 
— from Newport, and this week 650 tons angles to New- 
castle. 

In finished iron and steel it was reported on ’Change, Swansea, 
this week that there had been a further fall of nearly 10s. per 
ton in North Country angles, and ship plates fall into the same 
category. ‘Tin-bar prices remain. They now compare favourably 
with those of America. In pig there has been another relapse—in 
scrap of about 1s. 6d., in Middlesbrough 3s. 6d., and in hematites 
of 2s. 6d. Market may be regarded as weak. 

Some more notable and acceptable reductions are to be noted :— 
Block tin by about £4 7s. 6d. per ton on the week, copper 10s., 
spelter a little, and lead 5s. per ton. 

Latest prices, Swansea, are as follows:—Pig iron, Glasgow 
warrants, 67s. 6d. to 67s. 8d. cash; Middlesbrough, No. 3, 
60s. 3d., other numbers in proportion. Hematite warrants, 74s. 8d. 
for mixed numbers. Welsh bars, £8 to £8 5s.; angles at usual 
extras, Steel sheets, £8 5s. to £8 7s. 6d.; iron, £8 10s. to £8 15s. 
f.o.t. Steel rails, heavy, £5 to £6 5s.; light, £7 to £7 los. 
Bessemer steel: Tin-plate bars, £5 5s.; Siemens best, £5 7s. 6d. 
Tin plates: Bessemer steel coke, 13s. 6d. to 13s. 9d.; Siemens coke 
finish, 13s, 9d. to 14s.; ternes, per double box, 28 by 20 C., 20s. 6d., 
26s. 6d. to 29s.; big sheets for Bi gemecgpe - 6ft. by 3ft. by 30 ¢g., 
per ton, £11 to £11 5s.; finished black plates, £9 15s. to £10 5s. 
Galvanised sheets, 24 Bes £12 10s. to £13 10s. Block tin, £123 lis. 
to £124. Spelter, £19. Copper, Chili bars, £72 10s. to £73 5s. 
Lead, £17 2s. 6d. Iron ores :—Tafna, 17s. 6d.; Rubio, 18s. New- 
port and Cardiff prices are, Tafna, 17s. 6d.; Rubio, 17s. 6d. to 18s, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 29th. 


ONE of the features of the present booming condition of the 
stock markets is the progress made toward certain railroad combi- 
nations, It is just reported, but not confirmed, that the Pennsyl- 
vanian Railroad Company has secured control of the Southern 
Railway System of 2600 miles along the South Atlantic coast, tra- 
versing a rich manufacturing and agricultural region, mainly cotton. 
Other giant consolidations are under way, and the interests of 
separate systems are drawing them together. The Southern 
Pacific, the Atchison, the Northern Pacific, and the Great 
Northern, are all working out schemes looking to combinations in 
their respective fields. The new road from Salt Lake to Los 
Angeles—capital, 25,000,000 dols.—will be built. 

Railroad companies and Eastern capitalists are starting to 
develop a remote region of the West, viz., the five northern 
counties of Arkansas, fifteen hours by express from St. Louis. 
The region abounds in zinc and lead, and promises to exceed 
the Joplin region. The output of the Missouri-Kansas lead-zine 
region is increasing rapidly. Price of zinc at mine, 29°50 dols.; 
lead ore, 46 dols, Production of lead since January Ist, 
439,486,930 Ib. 

The steel situation is stronger, owing to the control of combina- 
tions and to the rush of orders for material. Railroads are still 
halting to obtain better prices than 26 dols. Steel billets have 
been advanced 3°50 dols. under a combination, which keeps billet 
manufacture and finished steel manufacture separated. All steel 
capacity is sold up, and demand is far from satisfied. 

The anthracite coal trade is very active, and supplies are 
inadequate at all points. Prices have been advanced 75 cents per 
ton. Lake receipts at one western point, Milwaukee, is 300,000 
tons less than same time last year. 

Figures of the Treasury Bureau of Statistics show an increase in 
exports for ten months this year over same time last year of 
166,000,000 dols. Exports of agricultural products for like period 
700,000,000 dols., against 625,000,000 dols. 

The remarkably | ear dividends paid last week by industrial 
companies have had a favourable influence. The industries are 
doing well. Great additions and expansions are in prospect, and 
as there is an abundance of money for investment at low rates of 
interest, it is reasonable to conclude that no discouragement. will 
be offered to well-considered enterprises. The stock markets are 
extremely active, and further advances are certain. Earnings of 
railroads and industrial companies warrant high quotations, but 
the general public is slow to recognise the strength of the market. 
Without doubt the States have entered upon a long era of more 
than ordinary activity. The currency law is to be amended in 
such a way as to make all forms of money, including greenbacks 
and silver, redeemable in gold, a step which Congress recommended 
last winter, but was postponed until after the people had had a 
chance to speak at the general election. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


£ TEAM coal market is about the same as last quotations. Thero 
has been a better supply of tonnage come on. House coal, owing 
to the mildness of the season, is quiet. Exports for week endin+s 
1st December were :—Coal, foreign, 51,353 tons ; coastwise, 10,992 
tons. Imports for week ending 4th December were :—Iron ore, 
13,090 tons ; pig iron, 195 tons; cement, 271 tons ; loam, 675 tons ; 
pitwood, 4512 loads. 

Coal: Best steam, 17s. 6d.; seconds, 16s. to 16s, 6d.; house coul 
best, 19s. to 20s.; dock screenings, 9s. 6d.; colliery small, 8s, 6d. to 
8s. 9d. Pigiron: Scotch warrants, 67s. 6d.; hematite warrants, 
73s. 6d. f.0.b. Cumberland prompt; Middlesbrough, No. 3, 60s, 
Iron ore: Rubio, 17s. 6d. to 18s.; Tafna, 17s. 6d. Steel: Rails— 
heavy sections—£6 to £6 5s.; light ditto, £7 to £7s. 15s.; Bessemer 
steel tin-plate bars, £55s.; Siemens steel tin-plate bars, £3 7s. 6d. ; 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 13s. 6d. to 13s. 9d. nominal ; Siemens—coke finish—13s. $d. 
to 14s. nominal. Pitwood: 19s, to 19s. 6d. ex ship. London 
Exchange Telegram : Copper, £72 2s. 6d.; Straits tin, £123. 
Freights easier. 








Roya Instrrution.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
3rd inst., Sir James Chrichton-Browne, treasurer and vice-president, 
in the chair. ‘The managers reported that at their meeting held 
that day they had elected Dr. Allan Macfadyen Fullerian Pro- 
fessor of Physiology for three years, the os dating from 
January 14th, 1901. The following were elected members :—Mr. 
J. Aungier, Mr. E. Barclay, Mr. R. T. Baylis, Mr. H. P. Boulnois, 





Mrs, E. Hills, and Mr, R. Taylor 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE business in iron and steel is becoming 
more unsatisfactory every week, consumers bei 
less inclined than ever to place any forwai 
orders, and what they buy for immediate delivery 
is of small weight. In the railway and engineer- 
ing departments employment continues lively, 
and the prospects for future occupation are 
decided] bright, but all other branches of the 
iron trade show a decreasing tone. Malleable 
iron, which is particularly languid, is reported to 
have been offered at M. 140 p.t. free Dortmund ; 
bars in basic fetch M. 150 p.t. At a meeting 
held in Cologne on November 27th, the owners 
of the steel works in Rheinland- Westphalia, the 
Saar and Mosel district, and in Luxemburg, 
agreed to form a billet and girder convention for 
three years. 

In October of present year German production 
in forge pig and spiegeleisen was 144,655 t., 
Bessemer 47,685 t., basic 423,254 t., foundry pig 
127,126 t.; total production thus amounting on 
742,720 t., against 691,266 t. for October last 
year. In September of present year output of 
pig iron in Germany was 709,200 t. ; from Janu- 
ary 1st to October 31st of oye ear 6,920,934 t. 
were produced, against 6,719,843 t. for the cor- 
responding period in the year before. 

mand on the Austro-Hungarian iron market 
continues to quiet down, the tendency in all de- 
partments being extremely weak. The reduction 
of one crown per 100 kilos. for girders has not 
led to any improvement in inquiry, buyers hold- 
ing off just as much as ever. The locomotive and 
wagon shops are fairly well occupied for the pre- 
sent, and they are likely to remain in good 
activity for the next few months,.the Kaiser 
Ferdinand Nord Bahn having resolved to place 
orders for 31 locomotives, worth 2°3 million 
crowns, with inland firms, and there is also talk 
of a pretty large contract for wagons holding 
out. 
The tone of the Austro-Hungarian coal market 
is less stiff than formerly, and prices are expected 
to change in favour of the buyer before long. 
Only coke remains scarce, and, consequently, ex- 
tremely firm. House coal from Silesia meets 
with good demand, quotations being inclined to 
move downwards, 

From the Belgian iron market very unsatisfac- 
tory reports come in, The situation of the raw 
and manufactured iron business continues dull, 
and prices show further reductions. Bars No. 2 
for export are quoted 145f. p.t., while for inland 
sales the price of 155f. p.t. is maintained. Iron 
girders stand on 150f. p.t. for foreign, and 155f. 
p.t. forhome consumption. Quotations for plates 
have been generally well maintained, Siemens- 
Martin steel plates fetching 190f. to 200f. p.t., 
and common steel plates 175f. p.t. ; for export 
orders a reduction of about 5 to 75 cents is 
granted. At a tendering for 227 first and second- 
class passenger cars for the Belgian State Rail- 
ways, which took place on November 28th, two 
German works, the wagon-shops Rastall and the 
South German wagon-factory in Kelsterbach, 
offered lowest, and the order, which is worth 
more than four million francs, was consequently 
granted them. 

The Belgian coal market is not so firm as in 
the preceding month, and the contracts signed 
for delivery in February, 1901, all show a decrease 
of about 2f. p.t.; the collieries in the Hainault 
may, perhaps, be able to maintain these quota- 
tions, but in the Litge and Charleroi district 
further reductions are sure to take place, as 
German competition is very keen in these parts. 
Besides, the convention prices for German coal 
are lower than the Belgian quotations, and so it 
seems only natural that heavy lots of German 
coal are consumed in Belgium. House coal is 
extremely stiff in quotation. Belgian import 
in pit coal during the first ten months of 
present year, is shown by the Rheinisch 
Westphalische Zeitung to have been 610,000 t. 
—or per cent.—higher than during the 
same period last year. Import in coke, on 
the other hand, shows a falling off, 5000 t. less 
having been imported than last year. Increase 
in import from the different countries were :— 
Germany + 160,000 t.; Great Britain +- 500,000 t. ; 
Low Countries, + 24,000 t.; and other countries, 
+ 3500 t. Import in French coal to Belgium 
shows a decrease of 74,000 t. In coke anincrease 
in import is only noticeable from Great Britain— 
7000 t., while the import from Germany was 
9500 t. less, and that from France 4000 tons less 
than during the same period in the year before. 
Belgian export in coal and coke shows a consider- 
able increase, French consumption being specially 
heavy. In coal 600,000 t. more have been ex- 
ported during the first ten months of present 
year than in the same period last year, while the 
Increase in export of coke was 76,000 t.; 74 per 
cent, of the coal exported falls to France, Ger- 
—— 12,000 t. more; Luxemburg, 
68,000 t. more ; and the Low Countries, 16,000 t. 
more than last year. To Great Britain, 23,000 t. 
less were sent than in the previous year ; to Chili, 
5000 t.; to Russia, 8500 t., and to Sweden, 
4000 t. less than last year, whereas Switzerland 
consumed 11,000 t. more than in 1899. Export 
in coke to France was just 60 per cent. of the 
total Belgian export in that article. For all those 
countries that are being influenced by the coke 
convention, an increase in export is noticeable— 
Germany, 2000t.; France, 65,000 t.; Luxemburg, 
11,000 t. For other countries export was as 
follows:—United States - 2000 t.; Italy 
— 9000 t.; Low Countries + 6000 t.; Switzerland 
+ 7000 t. 

A poor, irregular business is done on the French 
iron market. Malleable iron bars have dropped 
from 280f. to 200f. p.t. last week, although the 
prices for crude iron, as well as for coal, are as 
stiff as ever. Foreign offers increase, and as 
there are very few buyers just now, the result is 
that the general tone of the market gets more 
depressed from week to week. 








TRADE AND Business ANNOUNCEMENT.—Orders 
for the ‘ Archbutt - Deeley” Water Softening 
Plant have been placed with Mather and Piatt, 
Ltd., by the Electrical Power Distribution Com- 
pany, for its works at Sutton, and by Albright 
and Wilson, Limited, Chemical Manufacturers, 
Birmingham, 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Ofleial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

22nd November, 1900. 


21,078. Sotvinc Prosiems, F. 8S. Snowdon and J. E. 
Wieland, London. 
21,079. StRikiNG Macuinz, O. E. Smith and J. E. Seary, 


ndon. 

Ss Taps for BarRExs, W. R. L. Brindley, Birming- 
m. 

21,081. Pressgs, J. Tonry, Wolverhampton. 

21,082. Foupine Barus, J. Tonry, Wolverhampton. 

21,088. SELF-cLosING Boxes, J. Tonry, Wolverhamp- 





ton. 
21,084. Acoustic Spgzp Inpicators, E. Gieseler, Man- 


chester. 
21,085. Stgam Wacons, J. H. Mann and Mann's Patent 
Steam Cart and Wagon Company, Limited, Leeds. 
21,086. Execrricat Firtines, G. Sperryn and W. H. 
, Birmingham. 
21,087. Manuracturg of Forarnos, W. J. Wright, 
Stockton-on-Tees. 
21,088. Drittinc Macuinery, D. Smith, Wolverhamp- 


ton, 

21,089. Cirps for CanryinG ARTICLES, T. Morton, Bir- 
mingham. 

21,090. ATTACHING Banps to Sxirts, R. D. Young and 
T. Morton, Birmingham. 

—, Device for TRANSMITTING Powrr, A. Bodding, 

ndon. 
21,092. Brakzs for Vetocipzpss, J. Parr, Leicester. 
21,098. Recepracte for Testinec Ecos, M. Green, 


t. 
21,094. PropeLtinc Horsziess Carriacss, T. Gibbs, 


mdon. 
21,095. Friction Lever, H. Ingham and J. H. Read, 


Blackburn. 
mae Looms for Wravine, J. Dickson, Hudders- 
fiel 


eld. 
21,097. Mix1na Doven, J. Vicars, sen., T. Vicars, and 
J. Vicars, jun., Liverpool. 
21,098. Crangs, E. Hollings and C. W. Mills, Liver- 
1. 


pool. 
21,099. Arr-pumMPING Macuings, Z. W. Baugh, Bir- 
mingham. 
21,100. ELecTRicaL TRaNsFoRMERS, J. P. Hall, Man- 


chester. 
21,101. Srzaminc TEXTILE Goops, W. Mycock, Man- 


chester. 


— TamBouRING Macuinges, J. Kohler, Man- 

chester. 

21,103. Carao Protector, C. A. Jeffreys, Grays, 
Essex. 

21,104. Sroprer for Borties, W. E. Chamberlain, 


xeter. 
21,105. Apparatus for BurRNING FvuEL, J. J. Kermode, 


verpool. 
21,106. Burnina Coat Dust, J. J. Kermode, Liver- 


pool. 

21,107. SicNaLuino, E. H. and J. C. Allsopp, West 
Bridgford, Nottinghamshire. 

21,108. CrusHinc Topacco STaLks, E. Quester, Man- 
chester. 

21,109. Macuines for Cuttine Books, J. B. Mercer, 


mdon. 
21,110. Brakk Mecuanism for Cycies, F, Easom, 


London. 
21,111. Vapour Lamps and Burners, L. Le Marquand, 


mdon. 
21,112. Fiacures for THRow1na Games, J. Mason, 


mdon. 
21,113. Ficures for THrowrnc Games, J. Mason, 
London. 
21,114. Meratyic Sreve Crotus, M. Kirchner, 
London. 
21,115. Hanpie-Bars for Bicycies, L. F. C. Rich, 
London. 
21,116. Typewriters, A. M. Cochrane, London. 
21,117. Means for Sxcurine Fisa-piates, T. B. Place, 


London. 
a A. E. Hall and H. de M. Wellborne, 
mdon. 
21,119. Sroprerina Device for Botties, W. Wiist, 
ondon. 
21,120. Cartriposgs, T. Parker, Eton, Bucks. 
21,121. Borrtine Liquip, T. Cloke and The Crown 
Cork Company, Limited, London. 
21,122. Rattway Stations, G. F. Collinson and C. 
Johnston, London. 
21,123. Cuannets for Sink Warer, C. Flood, London. 
21,124. Writine States, A. Ecker, London. 
21,125. CLump SoLe for Foot-wear, A. 8. Hartrick, 
London. 
21,126. Actruatine Sionazs, H. E. A. Cousin and L. J. 
H. Rochatte, London. 
21,127. Sianaxs, H.E. A. Cousin and L. J. H. Rochatte, 


mdon. 

— Frepina Baas for Horsss, G. Daws, Birming- 

am. 

21,129. Saucepans, A. E. Edwards, London. 

21,130. Propucinc Biuk SHapes on Woot, H. E. 
Newton.—(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

21,181. CanpeT Houpers, A. E. A. Edwards and W. 
Shaw, London. 

21,132. Drivinc Enpixess Bucket Conveyors, T. R. 
Murray, Melksham, Wilts. 

21,133. Stgam Borers, G. Leutz, London. 

21,134. Latuss, H. H. Lake.—(Aktiebolaget Verktygsmes 
Kiner, Sweden.) 

21,135. Puates for Szconpary Batrerizs, T. Pesca- 
toro and The Tudor Accumulator Company, Limited, 


ndon. 

21,136. Tuntnc Pin for Pranos, &c., O. C. Beale, 
London. 

21,187. Comss, E. Boyard, Liverpool. 

21,188. TaBLes, W. J. Thomas, Liverpool. 

21,189. Leap Pipz Joints, R. A. Lowe and H. Line, 
London. 

21,140. Knirz Powper Canister, G. H. Ellis, North- 
wood, Middlesex. 

21,141. Jersry, A. B. Plowden, London. 

21,142. Tires for Wneexs of VenHicies, A. I. Rath 
London. 

21,143. Feep-water Reocuiator, T. E. Fraser and G. 
Garbutt, London. 

21,144. Startine Evectric Morors, W. Watson and E. 
Preeee, London. 

21,145. Motor-privinc Mec#anisms, H. J. Lawson, 
London. 

21,146. Tires, G. A. Ryden and W. and C. A. Acht- 
meyer, London. 

21,147. Hor and Cotp Water Taps, H. J. Quilter, 


London. 
21,148. The TREATMENT of CarBoys and Bort.ss, B. J. 
B. Mills.—(Société Anonyme des Enduits Archambault, 


France.) 
21,149. METAL-PRECIPITATING Procsss, J. Meurant, 


London. 
21,150. Apparatus for Makino Carppoarp, C. K. 
Graham and The British Uralite Company, Limited, 


London. 
21,151. Boots and SHozs, C. M. Hall and H. Goodings, 
London. 
21,152. Game, A. Steer, W. Edwards, and H.C. Braun, 
mdon. 
21,153. TREATMENT of Yeast, G. C. Marks.—(‘‘ Force” 
Société anonyme, Belgium.) 
—, Rassit Boxes, J. W. Story and W. Burrell, 
ion. 
21,155. Renovatinc Fapep Cotours, A. Basch and 8. 
Weis, London. 
21,156. Heat Insutators, H. J. Haddan.—(C. Paris, 


France. 
21,157. Weicuinc Macuines, H. J. Haddan.—{The 
Suspension Beam Scale Company, United States.) 





23rd November, 1900. 


21,158. Unrrine ALuminivm, 8. Cowper-Coles, London. 
21,159. TREATMENT of CompLex SULPHIDE Orgs, 8. 
-Coles, London. 
21,160. Preumatic TirRE for Cyctxes, D. H. Morgan, 
Cheltenham. 
— Arr Vatves for Foorsatis, F. 8S. White, 


21,162. Hotpine FLorat Wreatas in Posttion, J. W. 


ones, Dorset. 
21,168. SPEED Governors for Motor Cars, B. P. 
Olsson, London. 


— Covers for Umpretias, F. Cowburn, Black- 


urn. 

21,165. ANTI-VIBRATORS for INCANDESCENT Lamps, A. 
Crowther, Bradford. 

21,166. TRousgerR StretcHER, W. Turnpenney, Brad- 


ford. 

21,167. Smoxg-consuminc Apparatus, 8. Knowles, 
Manchester. 

21,168. Hotprers for Lasets, J. B. Paton and J. M. 


n. . 
21,169. Frower Pots, J. B. Paton and J. M. Ralston, 
Ba: head. 


17) 

21,170. MANUFACTURE Of DENTAL-PLATES, R. Marston, 
Leicester. 

21,171. Fastenincs for Garments, L. M. Burstall, 
Live 1. 

21,172. hom Crortu, W. J. Bosley, W. G. Owen, and 
A. G. Jones, Southampton. 

21,178. Brackets for CANDLE Licuts, J. Jackson, 


‘irmingham. 
21,174. Weavinc Warps, W. H. Crompton and W. 
Horrocks, Manchestsr. 
ae Dampers for TRAVELLING Ovens, D. Thomson, 


iw. 
21,176. Sprnnina Macurnery, E. Merrall, Keighley. 
21,177. Topacco Pirg Licuter, C. 8. Wood, Liver- 


pool. 

21,178. Stzam GenERATORS, J. Green and G. Howe, 
Live 1. 

21,179. | Switcn Jacks, A. Whalley, Helsby, 
near Warrington. 

21,180. E.ectric Currenr Inpicator, P. J. Pringle, 
Sidcup, Kent. 

21,181. Noumper Printinc Macuiysgs, E. P., R., and E. 
Greenwood, Manchester. 

21,182. Gas Penpants, M. F. Hawkes, Birmingham. 

21,183. Printine Macatyegs, F., A., and C. Billing, 
Birmingham. 

21,184. PortaBLe Furnacsgs, G. Rose, Glasgow. 

21,185. Device for SrerEoscorine, J. C. Manifold, 
London. 

21,186. The Sprrat Exvevator, W. A. Jackson, Man- 
chester. 

21,187. CHaLK-cuTTInc Macuinery, R. J. Wyatt, 
Crewkerne, Somerset. 

21,188. FLoats for Savine Lives, D. Wuillemin, Glas- 


gow. 

21,189. ConrroLLiInc StormM-waTers, E. Dodd, Bir- 
mingham. 

21,190. Automatic Couptines for Cars, A. Kyle, 
Hawick. 

21,191. TRamway Ratxs, C. Hessel and W. Sippel, 
Manchester. 

21.192. Winpow Burnps, T. W. and F. C. Tidmarsh, 
London. 

21,198. Cuurn, O. Heinrichs, Live: 1. 

21,194. WaTeR-cLosets, W. E. and i. E. Mason, Man- 
chester. 

21,195. Assay Furnace, D. Laird, Manchester. 

21,196. ELectric Licut Fixtures, G. L. Martin, New 
York, U.S.A. 

21,197. Cycte Brakes, W. T. Lord, London. 

21,198. ComBINATION BaTH ATTACHMENT, A. J. Allen, 


mdon. 

20,199. VeLoctrEDE Drivinc Gear, W. H. Keeling, 
Birmingham. 

21,200. Motor Car Drivine Cuarns, C. H. Brampton, 
Birmingham. 

21,201. ConstrucTING PorTaABLE P1anos, W. Hutchison, 
London. 

21,202. Borries, J. F. R. Wood, London. 

21,203. Direct-actinc Steam Pumps, A. Gascoigne, 
Lond 

21,204. 


ndon. 

21,205. Screws, H. J. Perry, London. 

21,206. Nut-iock, N. Stafford, London. 

21,207. JournaL Boxgs, A. C. Pessano, London. 

21,208. Lue Strap for Loom Picker Stick, G. A. Lyon, 
London. 

21,209. Pumps, Davey, Paxman, and Co., Limited, and 
T.S. King, London. 

21,210. TexTILe CaLcu.aTors, E. Lord, Burnley. 

21,211. Automatic Brake for Veuicues, J. 8. Hains- 
worth, Ilford. 

21,212. FastenINc Device for Boxes, W. H. Reddan, 
London. 

21,218. Propucinc OxycENn, W. F. B. Massey-Main- 
waring and J. Feitelson, London. 

21,214. Propuctna Catcium CarpipE, D. de Vulich 
and J. d’'Orlowsky, London. 

21,215. Musica. Boxzs, H. H. Lake.—(7he Firm B. H. 
Abrahams, Switzerland.) 

21,216. GrapHitisinc ELectropes, P. M. Justice.— 
(The aaa Acheson Graphite Company, United 
States. 

21,217. Current Recoiators, P. M. Justice.—(The 
Srie Exploration Company, United States.) 

21,218. Traction Enornes, W. Tasker and Sons, 
Limited, and W. Brown, London. 

21,219. Vices, J. J. Stevens, London. 

21,220. ManuracTuRING Spur Rowe 1s, J. W. Brooks, 
Birmingham. 

21,221. Rotary Enotnrs and Pumps, G. Grimes, 


ion. 
Enaine Vatvss, C. C. Wardrop and T. 8. James, 


mdon. 
21,222. Puriryinc Paper Potp, &c., H. Schmolka, 
London. 
21,223, Fastentna Devicss for Currs, A. A. Storey and 
E. Ingham, London. 
21,224. Topacco Pipz, W. B. Haas, London. 
21,225. Timm and AutocraPH Recorpers, R. P. Link, 


ondon, 
21,226. Dryinc EARTHENWARE ARTICLES, A. E. Brown, 
ndon. 
21,227. REPETITION P1ano Actions, J. W. Darley, jun., 


ndaon, 
21,228. ELtectropes, The Bastian. Meter Company, 
Limited, and C. O. Bastian, London. 
21,229. ConrroLiinc Water Batiast, W. P. Thomp- 
son.—(@. B. Willcox, United States.) 
21,230. Morors, C. Piguet, London. 
21,281. AppLiaNces for ASCERTAINING DisTancgs, C. A. 
Trotter, London. 
_, Construction of WHEELED VEHICLES, J. Taylor, 
ndon. 

21,238. Seconpary Batrerizs, T. Pescatore and The 
Tudor Accumulator Company, Limited, London. 
21,234, WasHING and WRINGING MacHINERY, R. Evans, 

Liverpool. 
21,235. Suirts and Fronts of Same, J. Hood, Liver- 


pool. 
21,236. Process for Dyginc Woot, G. Bethmann, 
ion 


21,287. TY PEWRITING Macutnes, H. Burg, London. 
21,288. Conveyors or ELEvaTors, . H. Aston, 


ndon. 

21,239. PHotocrapHic Cameras, E. S. Shepherd, 
London. 

21,240. Brakes, J. M. J. Louche, A. Pougy, and C. A. 
Chabrol, London. 

21,241. Heap Coverinos for AnmmALSs, B. Desouches 
aud A. Herse, London. 

21,242. Fastentnc Stoppers in Borriszs, M. D. Leh- 
mann, London. 

21,248. Dust-pestroyinc Apparatus, L. Bossler, 


mdon. 
21,244. Harpenrna Armour Pvates, Sir A. Wilson, 
Bart., London. 
21,245. MecHANICAL Primers, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and G. Stuart, 
mdon, 





21,246. Pirovaus, R. H. Fowler and T. Benstead, 


London. 

21,247. Vatvzs, D. B. Morison, London. 

21,248. TransreR of Liquips into Recepracies, B. 
Wileox.(The Compagnie Générale pour la Conserva- 
tion des liquides, France. 

ba er Morroz Rina Guarp, E. Wade, Maidenhead, 

ucKS, 


24th November, 1900. 
21,250. LevgLLyNG-scREW Device, W. G. Pye, Cam- 


eC. 
21,251. A New Leaocinc, H. Humphreys, Man- 


ester. 
21,252. Rays for SurcicaL Purposgs, C. M. Johnson, 
ill, Surrey. 
a Coverine Szats, W. Lengfield and C. E. Ward, 
ull, 
21,254. Mrrremnc or Cutrinc Macuing, W. E. Gay, 
Bristol. 
21,255. Jorntne Etectric Conpuctors, C, V. de Falbe 
and T. Harden, London. 
— Derecator for CLariryine Liquip, R. Harvey, 


Ww. 
21,257. Raitway Sienats, J. Bryce, G we 


21,258. DispLay Stanp for Guiasswarg, F. A. Darrah, 
Manchester. 
21,259. CoIn-FREED MecHanicaL Toy, W. C. Haigh, 


Manchester. 
21,260. Looms for Weavino, M. Sowden, Halifax. 
21,261. CLeanine Horsgs, J. Briggs and J. H. Dickin- 
son, Halifax. 
21,262. Cases for Fitina Lerrers, H. Macaulay, 
Hamilton, Lanarkshire. 
21,263. Dress Fastener, C. H. Collins, Birmingham. 
21,264. Grate for Economisina Fugt, E. Taylor, 


urn. 

21,265. Fitine Device, A. H. Church, Manchester. 

21,266. Rims and Tires for Veutcies, F. R. Booth, 
Sheffield. 

21,267. Syrup, A. E. Berry and A. Boake, Roberts 
and Co., Limited, Stratford, Essex. 

21,268. NoiseLess Sick-Room Fire-1rons, I. G. Liller, 
Dublin. 

21,269. Sarrt Srups, J. Walker, Birmingham. 

21,270. Umpre.ia Stanp, M. Mendel, Manchester. 

21.271. Can Opener, A. King, Nottingham. 

21,272. Fixinc Mera to Eartaenwarg, J. Shanks, 

‘ow. 

21,273. Tramcars, J. Whitehead, Birmingham. 

21,274. ATmospHERIC Gas Burners, 8S. Timings, Bir- 
mingham. 

21,275. Heatray WINDOW-SASH FasTENER, J. R. Taylor, 
Bacup, Lancs. 

21,276. Sanitary Connections, T. Robinson, Wardle, 


Lancs. 

21,277. Porato Dicasrs, J. Larkin, West Kirby, 
Cheshire. 

21,278. Drivinag Mecuanism, C. Hanrott and H. O. 
Seyd, London. 

21,279. Hanp Cameras, A. C. Jackson, London. 

21,280. Avo1p1NG Friction, W. B. Aubrey, London, 

21,281. Cigar Hotpgrs, E. Poitel, London. 

21,282. Cant Ratt Hrnoxs, S. and J. Wilkes, Birming- 


ham. 

21,283. FLusHina APPARATUS for WATER-CLOsETS, L. A. 
Swale, London. 

21,284. Gas Fires, E. T. Whitelow and C. P. Ehmann 
Manchester. 

21,285. Sapp.Es for Cycies, C. W. R. Duerre, London. 

21,286. Cycies, A. N. Wight, London. 

21,287. Exastic Packina, R. Daelen, London. 

21,288. Topacco Pipes, A. C. and J. O. Dreymann, 


ndon. 

21,289. ORNAMENTING GLosEs, C. Hodanand J. Welling», 

mdon. 

21,290. SupPLyING FurLt to Burners, F. Wilkinson 
and T. Brough, London. 

21,291. Parntine Tasuets, A. Rincklake, London. 

21,292. Osrarntinc Maoygtic ApHEsion, The British 
Thomson-Houston Company, Limited.—(The Union 
Blektricitéts-Gesellschaft, Germany.) 

21,298. E.ectric Conpuctor, The British Thomson- 
Houston Company, Limited.—(C. P. Steinmetz, 
United States.) 

21,294. Etxecrric DistrisutTion, The British Thom- 
son-Houston Company, Limited.—(C. P. Steinmetz, 
United States.) 

21,295. Gas Heatinc Appiiances, E. C. Harvey, 
London. 

21,296. Booxsrnp1no, C. J. Bosanquet, London. 

21,297. DeTeRMINING Welont of Grain, J. McGuirk, 
Liverpool. 

21,298. VatvE Gear for Enotnes, C. Robinson, 
London. 

21,299. FLUID - prEssuURE Encines, C. Robinson, 
London. 

21,300. MouLp1ne Screw Stoppers, J. Taylor, London. 

21,301. Ien1T1NG Device, L. 8. Clarke and J. G. Heaslet, 

ndon. 

21,802. REFRIGERATING Apparatus, W. W. Harris, 
London. 

21,3038. SHavine Apparatus, H. Drisse, London. 

21,304. Evecrric Mserers, F, Lux, London. 

21,305. Treatine Butter, H. Iscovesco, London. 

21,806. Macuune for CLeantne Fiax, L. H. Schneider, 
London. 

21,307. Pygumatic Tires for Cyctzs, W. Emerson, 


ndon. 
21,308. Stanps for Borris, L. H. Sockeel-Febure, 


mdon. 

21,309. Weavine Looms, Z. J.J. Destriezand B. Lacroix, 
London. 

21,810. SuLpHipE CoLour, R. B. Ransford.—(L. Caasella 
and Co., Germany.) 

21,311. Evecrric Traction, H. C. King, London, 


26th November, 1900. 


21,812. PotgHEaps for Vernictes, A. M. Young, 


London. 
21,318. Steam Cookinc Apparatus, F. Shepherd, 


ord. 
21,814. Pioments, R. C. Young and J. A. Gardner, 
ford 


21,815. Brakgs, J. Hancock, F. Sudbury, and T. 


Smith, Nottingham. 
21,316. Meruops of Hxatina Water, C. H. Foster, 


ndon. 

21,817. Pyzumatic Boor and SHor Tree, E. Howe, 
Windsor. 

21,318. Prre Cieaner, F. R. Middleweek, Crediton, 
Devonshire. 

21,819. Reruse CoLLector, R. Webb, Cirencester. 

21,320. Puttinc Macutnes for Raas, H. Knowles, 
Heckmondwike. 

21,821. ReversisLe Sreep Gear, L. G. Moore, South- 


ampton. 
21,822. Biscurr Cutrers, J. Bryden and A. Brown, 
‘ow. ; 
21,893." Foa-sIGNALLIna Apparatus, G. H. Robinson, 


r . 
21,824. _— Om Suppty, J. 8., R. D., W. D., 
and H. C. Cundall, Halifax. 
21,825. ReauLatino O1n Suppty, J. 8., R. D., W. D., 
and H. C. Cundall, Halifax. 
21,326. Hanpies for CarRyinc Scurtes, G. Hill, 
Stourbridge. 
21,827. Cover for Protectine Stam Pipss, M. Fryar, 
‘b 


rby. 

21,828. Tacnomerers, W. Chadburn, Live 1. 

21,829. Srrext Sweeper, J. McAllister, B: Wallace, 
and J. O. Stewart, Glasgow. 

21,330. ComBustion ENGINES, E., T. H., and L. Gard- 
ner, Manchester. 

21,831. Axte-Box Szat, C., W. J., L.,and E. Smith, 


rham. 

21,332. SiaNaLLine on Raitways, L. M. Becker, Bir- 
mingham. 

21,833" Inrtator Nozziz, H. G. Atkinson, J. Stone, 
C. N. Milner, and H. Stone, Birmingham. 

21,384, Borer Furnaces, A, W., J. A., and H. N. 
Bray, Manchester. 
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= Masvracture of Scotcn Carpets, J. Morton, 
iw. 
21,336. Jountinc Leap and Iron Pipgs, T. Moonie, 
iw. 
21,387. FeED-WATER-PURIFYING APPARATUS, O. Miiller, 
Pa 


21,338, ILLUMINATED ADVERTISING Device, L. Connor, 
ive . 

21,839. Breserna Mortoscorg Picrurges, H. W. H. 
Palmer, South Croydon, Surrey. 

21,840. ATTACHMENT for Fix1No on SquexcEE, E. Shields, 
London. 

21,341. Vatve for Hats, 8. Johnson, London. 

21,342. Mounts for Letrer Fires, A. E. Walker, 


London. 

21,343. Racks for Hoipina Soap, &c., R. W. Hutton, 
Live! L 

21,344. iear-ssnente, C. Pfeiffer, London. 

21,345. ManuracTtuRING ALUMINIUM ALLoy, L. Mach, 
London. 

21,846. SHow-carps for Vettinas, &c., F. P. Kirk, 


London. 
21 $47. DeLIveRine CoAL, H. W. Miller and M. Graham, 


London. 
21,348, Movinc Drarw Osstructions, J. Richardson, 


mdon. 

21,349. Hanpie-Bars for Bicycixs, G. R. Nicholls, 
London. 

21,350. Unnarrine Macuineg, C. A. Allison.—(S. Rosen- 
thal, United States.) 

21,851. VeLocirepg Frames and WHEELS, A. 8. Bowley, 
London. 

21,352. Toy, R. Bull, London. 

21,353. ConsTRucTION of HANDCARTs, 
London. 

21,354. Preventina Loss by Tuert, W. G. Honey, 


G. Hutt, 


ndon, 
21,355. Masa Tons for Breer Wort, H. Debeil, 


ndon. 
21,356. WasHinc CoLouRinG Matter, T. B. Greenwood, 


London. 
21,357. MeTaL-comMINUTING Process, F. W. Btihne, 


London. 
21,858. Pivucs for Cicak Ho.pers, W. Christian, 


ndon. 
21,359. Printinc Fiat Surraces, C. D. Abel.— 

(Gesellschaft fiir Huber Preasung C. Huber and Co., 

Germany.) 

21,360. AppLiance for Gymnasium, E. Nickerson, 
London. 
21,861. VesskL-PROPELLING Apparatus, J. S. Watters, 

London, 

21,362. Movu.ps for Grote, 
London, 

21.568, Goir Ciuss, W. Philpot, London. 

21,851. CLzaninc Winpows, L. Wright, London. 

21,365. SULPHONATED ALDEHYDES, G. B. Ellis.—(Société 
Chimique des Usines du Rhine anciennement Gillard, 
P. Monnet, et Cartier, France.) 

21,366. Jomnsinc TeLkcraPH Wires, R. J. Fawcett, 
London. 

21,867. Cotour Printinc Press, A. H. Schumann, 
London. 

21,868. Sprrir Receeracce, E. L. Brun, Liverpool. 

21,869. Potato Dicorr, R. Bryersand J. A. G. Williams, 
Liverpool. 

21,370. Hose Prrino, G. E. Heyl-Dia, Liverpool. 

21,371. Horse Bits, F. Swales, London. 

21,872. Burrer Castinos, R. 8. Courtman, London. 

21,878. Brti1arD Cugs, D. T. Powell, London. 

21,374. ELgecrric INCANDESCENT Lamps, H. H. Lake.— 
(Blectrische Gliihlampen-Fabrik ‘* Watt” Scharf and 
Co., Austria.) 

21,875. CycLomwaL Gearina, C. H. O. Hamann, London. 

21,876. ConcENTRATION of SuLPHURIC AcID, J. L. 
Kessler, London, 

-21,877. VARIABLE SpeEED Gear for Motors, E. Price, 
London, 

21,878. Drivine Venicies, W. Williams, London. 

21,379. Invatip Cuarrs, E. Vincent, London. 

21,380. Vatve Device, P. C. Wilson, D. W. Bassett, 
and J. Dring, London. 

21,381. Vatve Gear for Enornes, J. A. McMullen, 
London. 

— > FasTENER for Laprks’ Hats, B. von Frantzius, 

vondon, 

21,383. GARMENT FasteninG Device, M. F. Loving, 
London. * 

21,384, RatLway Track CLEANERS, M. Power, London. 

21,385. Apparatus for Dyg1no Sxins, J. Soussial, 
London, 

21,386. Bavonrts, D. H. Remfry, London. 

21,887. ProrecTinG INCANDESCENT MANTLES, A. Kitson, 
London. 

21,388. Rotary Furnace, G. G. M. Hardingham.—(&. 
Davey, Italy.) 

21,389, Hair Binpers, A. Stockinger, London. 

21,390. INTERNAL ComBusTION ENGINE, C. E. Sargent, 
London. 

21,391. Governors for Enoaings, C. E. Sargent, 
London. 

21,892. Gas Enarnegs, C. E. Sargent, London. 

21,393. VaLvgs for Enarngs, C. KE. Sargent, London. 

21,394. CoIN-CONTROLLED Meters, J. A. I. Craig, 
London. 

21,395. ENTRENCHING TOOL, F. S. Peck, London. 

21,396. SupponT for VEHICLES, A. and E. H. Pulbrook, 
London. 

21,397. MeRcEeRISING Cotton, F. Simons, London. 

21,898. Liquip DgLivery Vatves, A. D. Curling, 
Londen. 

21,899. VARIABLE-RESISTANCE Contacts, F. G. Sharp, 
London. 

21,400. Ripine Breecues, W. Foxton, London. 

21,401. Winp Moror, H. Braby and C. Coutts, 
London. 

21,402. Biinps, R. G. Covency, London. 

21,403. WaTeR-cLosET Seats, C. Stenier and A. Bins, 
London. 

21,404. Driving Mecuanism for Bicycies, A. Rigg 
and W. I. Thomas, London. 


27th November, 1900. 
Buripines, J. M. 


Guass_ Borries, L. 


21,405. DIsInracTING Pringle, 
London. 

21,406. Governors, F. G. Wright, A. M. Coates, and 
J. A. Fisher, Liverpool. 

21,407. Boor Lasts, A. Cox, Nottingham. 

21,408. Draucur Exciuper for Doors, A. Taylor, 
Manchester. 

21,409. Conpuit for Etecrric Conpuctors, 8. B. 
Donkin, London. 

21,410, Bepstgap Rain Knoss, W. H. Thomas, Bir- 
mingham, 

21,411. Feepinc Paper to Macuinsgs, F. King and J. 
Boylan, Bradford. 

— Screws, J. Lane, King’s Heath, Worcester- 
shire. 

21,418. Looms, J. Mackie, Reading. 

21,414. ConTROLLABLE Gas-cookerR, J. H. Walker, 
Liverpool. 

21,415, Hotper for Sacks, J. Barber, Liverpool. 

21,416. OpEN-HEARTH STEEL, T. N. Muller, Saltburn- 
by-the-Sea. 

21,417. Currine Fustian Picg Fasrics, J. Wilson and 
T. H. Burnett, Manchester. 

21,418. WaTER-cOOLING APPaARaTUs, T. 
London. 

21,419. Topacco Pips, R. Bellis, Manchester. 

21,420. Dryinc TexTILe Pirce Goons, J. Charlesworth, 
Huddersfield. 

21,421. Propucinc PoLisnep SURFACES upon METAL 
Srrips, 8. B. Halcomb, P. MacGregor, and J. Ainley, 
Sheffield. 

21,422. Typewriters, W. Hunt, Bothwell, N.B. 

21,423. Cycte Brake Mecnanism, W. T. Fisher, 
Coventry. 

— ORANGE-TREATING Macuines, J. Johnstone, 


Ledward, 


aS BOW. 
7 Apparatus for Pumpina Liqurips, J. Syming- 
on, 


21,427. Suutrte Morton, W. Fish and W. Worden, 
Accrin; 


2. 
21,428. Toy Macuine Gowns, A. H. Rochford, London. 
21,429. DyNaMoMETERS, K. Leverkus, Charlottenburg, 


Germany. 
21,430. WasHine Macuing, A. M'Millan, Glasgow. 
21,431. Dryinc and Conpensine Pzat, G. T. Zohrab, 


Ww. 
21,482, Direct-actiInc Pumps, T. Shore, Stoke-on- 


rent. 
21,438, Cuampers for Cotp Storace, H. C. Smith, 
iW, 


21,484. Cire Fasteners, &c., J. T. B. Bennett, Bir- 

mingham. 

21,435. Moutps for Castine Frncgr Rinos, W. H. 

Ford, London. 

ne. Lactne Devices for Boots, L. A. McGrath, 

mdon. 

21,437. Coverep Inxpot, W. H. Taylor, Birmingham. 

21,488. ReFtectors, W. Youlten, London. 

21,439. Rack for Dryrinc Harnagss, W. H. Godlonton, 

London. 

21,440. BurLpina-soxes for REPAIRING the MELTING 
Hoes in Cruciste Mevtino Furnyacss, G. and R. 

Welch, Sheffield. 

21,441. Impact Enornes, B. B. Carter, London. 

21,442. Vatves, T. Weatherby, London. 

21,448. Toucn TypEWRITING KEYBOARDS, 

Tcherkassov, London. 

21,444. Cornice Poiss, T. Baxter, London. 

21,445. Carp Boxss, G. W. Weaver, London. 

21,446. Macurnery for Mosaic FLoor-cLotn, E. Batten, 

London. 

21,447. Exectric Raitways, The British Thomson- 

Houston Company, Limited.—(@. 7. Woods, United 


States.) 

21,448. E.ectricaL Duistrisution, The British 

Thomson-Houston Company, Limited.—(C. P. 

Steinmetz, United States.) 

21,449. INTERRUPTING Devices for ELectric CiRcuITs, 

The British Thomson-Houston Company, Limited. 

—(B. W. Rice, jun., United States.) 

21,450. TRANSFORMING ELECTRIC CURRENTS, The British 

Thomson-Houston Company, Ltd.—(/. 2. Wood- 

bridge, United States.) 

21,451. APPLYING ADHESIVE MATERIAL, A. H. C. Robin- 

son, London. 

21,452. Fisu-Hooxs, A. G. H. Beaman, London. 

21,453. MacHINEGUN, M. H. Bowmanand W. O. Hughes, 

London. 

21,454. Fastenina Enps of Lacks, E. D. Hopcroft, 

Birmingham. 

21,455. ManuracturinG SHeet Mera, R. G. Wood, 

London. 

21,456. ADVERTISING Frames, 8. and J. P. Shuttle- 

worth, and W. May, London. 

21,457. TeLePHoNy and TeLecrapuy, S. G. Brown, 

London. 

21,458. Warer-cLosers, B. J. B. Mills.—(Bondi and 

Chinn, Egypt.) 

21,459. Cur-outs for Etrcrric Conpuits, J. Sachs, 

London. 

21,460. Licntnina ArRresterRs for Circuit Cut-ovts, 

J. Sachs, London. 

21,461. Pygumatic Tires, F. H. Awdry, London. 

21,462. Ick-MAKING MACHINERY, W. G. Potter, Birming- 

am. 

21,463. AppLyInc Brakes, F. Witting and J. 

Bistriteanu, London. 

21,464. Lecornes, J. Pullman, London. 

21,465. WaATER-HEATING Apparatus, J. F. Simmance 

and J. Abady, London. 

21,466. VaLves, J. Powell, London. 

21,467. Maxine Gevatine, R. Haddan.—(Z£. R. Edson, 

United States.) 

21,468. Ostarninoe O11 from Fisu, R. Haddan.—{&. R. 

Edson, United States.) 

21,469. RenpERING Apparatus, R. Haddan.—(&. R. 

Edson, United States.) 

21,470. Fire Extinocuisuers, C. R. Harris, London. 

21,471. Dust-aBsoRBENr MatTeriat, L. Rosenfeld, 
Liverpool. 

21,472. Steam TursiNgs, R. Schulz, Liverpool. 

21,478. Grates, J. P. Dalby, Liverpool. 


BP. 


21,474. GRAIN-TRANSPORTING Apparatus, G, Jiiger, 
Liverpool. 
21,475. Brake Appiiances, W. H. Rymer, Liver- 


pool. 

21,476. Gas Enotnrs, G. H. Skinner, London. 

ae ae J. H. Cooke and J. 8. H. Hammond, 

naon. 

21,478. Ecectric Meters, J. H. Barkerand J. A. Ewing, 
London. 

21,479. Scortnac AtTacHMENT for Rotary Straw- 
BOARD-CUTTING MAacHINE, H. E. Newton.—(&. G. 
Nall, New South Wales.) 

21,480. Pumps, J. T. Bradford and A. R. Gordon, 
London. 

21,481. Sink Strarner, E. Tuttle, London. 

21,482. Motor VEHICLE CoupLino, G. Klingerfberg, 
London. 

21,483. Bricks, W. 8S. Rawson and R. D. Littlefield, 

ndon. 

21,484. CErLLULosE Comeounps, O. Imray. — (J. 
Bonavita and EB. G. P. Thomas, France.) 

21,485. Removine Asues from Furnaces, D. Campbell, 
London. 

21,486. Removino CLAMPING Rinos from INCANDESCENT 
Lamp Houpers, H. F. and A. T. Cotton, and A. H. 
Reddell, London. 

21,487. Treatinc Curcory Root, J. D. Morel, London. 

21,488. VaLve Gear for Pumps, Davy Bros., Limited, 
and E. Crowe, London. . 

21,489. Macaine for Pouncinc Hats, C. H. Reid, 
London. 

21,490. Swircugs for ELecrric Circuits, R. Lehnhoff, 
London. 

21,491. Sprnninc Mutes, F. H. Rollka, London. 

21,492. Harr Frames or Paps, G. and H. Lichtenfeld, 
London. 

21,493. Tim Fusrs for ORDNANCE, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, Sir A. Noble, K.C.B., 
and G. Stewart, London. 

21,494. SatuRaTING Liquips with Gasgs, F. Fischer and 
L. Kiefer, London. 

21,495. COIN-FREED APPARATUS 
Picturgs, E. A. Reeves, London. 

21,496. Rerractory MaTeriats, R. J. Friswell and 
The British Uralite Company, Limited, London. 


28th November, 1900. 


21,497. TREATING METALLIFEROUS Orgs, G. Harrison, 
London.—(A. €. Lorenz, United States.) 

21,498. Locx1ne Nots, E. W. Pughes and E. Williams, 
London. 

21,499. Hotpinc Lamps, J. Morgan, Hollybush, near 
Tredegar, Mon. 

21,500. DerectinG Tink Puncturss, C. J. Croft and F, 
E. Dannell, London. 

21,501. ELectricaL Switcnes, A. Watson, Birming- 


for EXHIBITING 


am. 
21,502. SpannerRs and Bott Houpgrs, J. W. Martin, 
Nottingham. 
21,503. CoupLinc Rattway Venicwgs, J. Darling, 
Glasgow. 
21,504. Metat P ates for Roorine, K. Beresford, 
London. 
— BREAD-TOASTING Device, O. Eastwood, Elland, 
Yorks. 
21,506. Hanp Borinc Macuing, R. D. Harris, Seven 
Sisters, near Neath. 
21,507. VENTILATING BurLpincs, E. K. Dutton, Harro- 


gate. 

21,508. SrgeamM-TIGHT MegTALLIC Piston Rivas, E. 
Waring, Sheffield. 

21,509. Fasrentrnos for Starr Rops, A. Smith, Wolver- 
hampton. 

21,510. Metat Boats, W. Mitchell, A. G. McCrac, and 
W. Hanson, Glasgow. 

21,511. GENERATING ACETYLENE Gas, T. Rauthmell, 
Stockton-on-Tees. 

21,512. Too. Hotper for Turnine Latues, G. V. Ganu, 


W. Wall, Bradford. 


21,513. Trousers 
RNACES, T. Westerby and 


21,514. Frre-Bar for 
W. G. Crosth’ 


. G. ite, Leeds. 
21,515. Meta Fencrna, R. R. Main, Glasgow. 
ae UmsBrELLA Cover, A. Mokaiesh and ~A. 


ion. 
21,517. Evxcrric Bgtts, O. Reinicke, Berlin. 
21,518. Automatic CARBURETTING APPARATUS, W. T. 
Purves and the Notkin Syndicate, Limited, Edin- 


burgh. 
21,519. Automatic CaRBURETTERS, W. T. Purves and 
the Notkin Syndicate, Limited, Edinburgh. 
21,520. Water-TuBE Borter, J. E. H. Beenie, 
Southsea, Hants. 
— Weavine Corron Corps, F. Arrowsmith, Man- 
chester, 
21,522. CoLLapsiBLe Suips' Bertus, A. H. Baird, 
Live: pool. 
21,528. CoLLAPsIBLE Suips’ Bertus, A. H. Baird, 


Live 1. 
21,524. Gevame Iron Bars, H. Smith, H. Smith, jun., 
and O. Smith, Glasgow. 

21,525. Automatic Mirror WEIGHING MACHINE, 
K. Beresford, London. 
21,526. Suarpeners for Perncits, H. Stuttard, 

London. 

21,527. MerHop of GLazinc Greennovusss, J. A'len, 
London. y 

21,528. Steamers, A. E. Jones, London. 

21,529. Sarecp for the Tgats of Ferpinc Borrt.es, 
M. Armour, London. 

21,530. Spanners, 8. O. Hands, F. J. Holder, and T. 
Thomas, London. 

21,581. Doo Spike for Fasteninc Raits, C. E. 
Bradbury, Paisley. 

21,582. Removat of Fouttna from Sutps’ Bortoms, 
W. Heatley, London. 

21,583, ELECTROLITICAL APPARATUS, J. Matthews and 
W. Davies, Birmingham. 

21,534. PREVENTING MoistuRE on Wixpows, D. W. 
Jeffery, London. 

21,535. PoRTAELE EFFERVESCING BEVERAGES, S. Brown, 


London. 
21,586. CycLk HANDLE Bars, H. Davey and R. Fleming, 


ndoa. 
21,587. PHotoorapHic Apparatus, A. Salmon, 

ndon. 
21,538. Piares for ELectric Barrerigs, A. J. Boult. 
—(W. J. Jackson, United States.) 
21,539. Turpines, H. T. Ashton, London, 
21,540. OvERHEAD TROLLEY Wires, A. W. Hancock, 
J. Leighton, and R. Hacking, London. 
21,541. PREVENTING FRAUDULENT RE-FILLING of 
Borrtues, 8. Richards, London. 
21,542. Power Dyetnc Macainss for Yarns, E, Preston, 
London. 
21,543. ATTACHMENTS for PraNnororTss, H. 8S. Halford, 
London. 
21,544. Process for Harpenine Woop, A. M. Effendi, 
London. 
21,545. CineMAToGRAPHS, L. Gaumont, London. 
21,546. RaiLway Avromatic Coup.ines, L. Boirault, 
London. 
21,547. Wire Strips, T. E. Sanders, London. 
21.548. Wrovucut Iron Co.tumns, W. H. Aston 
London. 
21,549. Soap Saver, E. L. Lewis, London. 
21,550. ExpLosion Enornes, A. G. New and The 
Electric Motive Power Company, Limited, London. 
21,551. CoupLinc Rattway VEHICLES, A. H. C. Burrow, 


ndon. 

21,552. Sreet, A. J. Boult.—(£. Goldschmid, Ger- 

many. 

a Coatinas or Paints, F. Gerhardt, 

London. 

21,554. SHavine Brusues, F. Gordon, London. 

21,555. Too, J. A. Schmidt, London. 

21,556. SUPPORTING POWER-DRIVEN SEWING MACHINES, 
Cc Hunt, H. F. Ainley, and W. F. Fair, 
London. 

21,557. Propuction of Fiuoring, M. Meslans, Liver- 


ores. Device for Drapina Curtains, E. M. Lucas, 
Birmingham. 

21,559. Fireproor Bricxs for Watts, C. G. Picking, 
London. 

21,560. Propuction of ANuypripEs, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

21,561. Date and TimE-PRINTING Stamp, R. P. Link, 
London. 

21,562. Money Trtts, S. C. Anderson, London. 

21,563. MerHop of AgRaTinG Liquips, W. Lawrence, 
London. 

21,564. HorizontaL Motor Casinos, G. Klingenberg, 
London. 

21,565. Propuctne Liquip under Pressurg, A. Vogt 
and M. von Recklinghausen, London. 

21,566. SeconpDaRY BattTeRigs, C, A, von Welsbach, 


mdon. 
21,567. Apparatus for Dryine Gran, J. H. Robinson, 
London. 
21,568. Gas and Liquip Mrxinc Apparatvs, A. Martini, 
ondon. 
21,569. Topacco Poucuss, H. T. Roberts, London. 
21,570. CoIN-FREED Macuines, C. West and H. C. 
Braun, London. 
21,571. ConcENTRATING in Vacuo, J. B, Alliott and 
J. McC. C. Paton, London. 
21,572. AppLIANcks for Sextants, H. A. Gadsen, 
London. 
21,573, Nutcracker, H. E. L. Peters, London. 
21,574. Pick, H. Davies, London. 
21,575. Exxciric TeLecRapus, A. Muirhead, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





657,816, Vatve Gear for Locomotive Enoings, @, B. 
Eddy, Caden, N.J.—Filed April 28th, 1900! 
Claim.—{1) An engine having admission and exhaust 


[657,816] ta 








valve variable, an excentric mechanism, alink motion 
‘tuated b; tric mechanism, and contrelling 
said admission valve, and mechanism for operating the 
exhaust valve from the excentric mechanism to im- 
part a full stroke to the exhaust valve irrespective of 
the position of the said excentric mechanism. (2) A 
valve mechanism consisting of twe excentrics, excen- 
tric rods connected thereto ; Pps 7) a link to which 
said rods are pivoted, said link o ting upon a block, 
for transmit a variable motion to the admission 
valves, hooks carried by. the excentric , and means 
for transmitting a given motion from either excentric 
= = hooks to the exhaust valve, substantially as 
escr . 


657,868. APPARATUS FoR UsE IN COMPRESSING AIR 
ca Gas, EB. Gobbe, Jumet, Belgium.—Filed December 
27th, 1899. ; 
Claim.—(1) In an a) tus for compressing atriform 
fluids, the combination of an explosion chamber 
having a chimney provided with a valve, an igniter in 
the upper portion of said chamber, a twyer located in 
the lower arma of the explosion chamber and 
provided with lateral openings, a valved gas pipe com- 
iunicating with said twyer, the . A’ communi- 
cating with the explosion chamber through the lateral 
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openings of the twyer, the air-regulating valve A‘ and 
suction valve A3, the air collector A8 ard the delivery 
valve A2 intermediate said collector and air pipe, 
substantially as described. (2) In an apparatus for 
compressing atriform fluid, the combination of an 
explosion chamber having a chimney provided witha 
valve, an igniter in the upper portion of said chamber, 
a twyer located in the lower portion of the explosion 
chamber, the air pipe A’ having valves A2, A3, and A5, 
the air collector A8, the gas pipe G’ having valves G2, 
G3, and G5, and the gas collector G8, the said air and 
gas pipes being in communication with the explosion 
chamber through the twyer, substantially as 
described. 


657,900. MuLtIPLe-ErrecT EvAPoRATING APPARATUS, 
EB. J. Duff, Liverpool, England.—Filed February 
18th, 1900. 

Claim. — A  multiple-effect brine evaporating 
apparatus, comprising a number of separate and 
independent vacuum pans arranged side by side in 


(557500) , 
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ascending series, each pan being provided with a 
heating chamber and having at its top a horizontal 
outlet neck, and the neck of each pan communicating 
directly with the heating chamber of the next higher 
pan in the series, as and for the purpose set forth. 


657,904. Rivetina Macuing, C. H. Johnson, Spring- 
Jleld, Il.—Filed December 15th, 1897. 

Claim.—({1) In a portable riveter, the combination of 
a bifurcated yoke, one end of which hasa fluid-pressure 
cylinder in which a clamping piston is reciprocating!y 
mounted, and the other end with a cylinder having a 
percussion hammer arranged therein and a die inter- 
posed between the hammer and the rivet to be oper- 


657,904 ] 


























valves having independent motion, the stroke of the 








iw. 
21,426. Form of Canpiestick Socket, C. E. Morris, 
London, 


Glasgow, 


exhaust valve being fixed and that of the admission 





ated on and held in position by the percussion hammer 
cylinder, substantially as descri! (2) In a pneu- 
matic riveter, the combination with a yoke of a 
hold-on having a rivet die, a pneumatic hammer, com- 
prising a hammer cylinder and a hammer piston, a 
rivet die supported by the cylinder of the hammer 

iston, and fiuid-pressure means for causing the said 
roan and hold-on to automatically clamp and hold 
the rivet between the rivet dies during the operation 





of the pneumatic hammer. 
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INCREASE OF THE FRENCH NAVY. 


Tue project of the Government for augmenting the 
war fleet, as approved by the Chamber of Deputies in 
July, last week came up for discussion before the Senate, 
and as, meanwhile, opinions have undergone some modi- 
fication as to the expediency of increasing the navy on 
the lines indicated, the debate now pending promises to 
be of some interest. It will be remembered that the 
project provides for three things—the defence of the 
colonies, the equipment of the ports and the creation of 
naval bases, and the augmentation of the fleet. It is the 
last part of the proposal which is just now occupying the 
attention of the Senate. The reporter, M. Godin, who 
examined the project on behalf of the Commission of the 
Marine, approves of its adoption as amended by the 
Chamber, that is to say, with an increase of 50,000,000f. 
for the construction of torpedo boats and submarine 
boats, and a reduction of one year-in the time originally 
fixed for the execution of the programme, which was to 
have been completed in 1907. M. Godin gives some 
statistics as to the productive capabilities of the arsenals, 
from which he concludes that the country is well able to 
build the six battleships, five cruisers, and 28 destroyers 
demanded in six years, and still have plenty of time for 
the construction of torpedo boats and submarine vessels. 
Excluding the amount provided for the present year, the 
sum to be spread over the six years would be 658,350,000f., 
which would augment the amount to be spent annually 
by 7,C00,000f. 

In the opening discussion upon the project it soon 
became evident that there was still a great diversity of 
opinion as to what was to be the future strategical import- 
ance of the fleet, that is to say, whether the navy is to 
be constituted to carry on war on generally accepted 
lines, or whether it is to be built to fulfil the conditions 
required by the strategy of the new school. So far as the 
debate has gone, the Senators do not seem to have any 
great confidence in the value of battleships as a means of 
attack and defence ; but M. Combes, who introduced the 
discussion, said that he would accept the project because 
it had been drawn up by the Commission of the Marine, 
which, being a technical body, was better able to judge of 
the requirements of the French navy than the members 
of the Senate themselves. Nevertheless, the Senators 
are very uneasy as to what will be the outcome of this 
competition betweén France and England in the con- 
struction of battleships. With each increase in battle- 
ships put down on French stocks England replies by 
doubling the number, and, what is more, she will com- 
plete, say, four battleships in less time than it takes 
France to build two. Thus each year puts our neighbours 
in a state of inferiority, and by the time the pro- 
gramme is terminated the Senators believe that France 
will be in a much less satisfactory position to carry on 
war with England than she is now. With the twenty- 
eight battleships it is proposed to create four squadrons, 
two in the Mediterranean, one in the Channel, and one 
in the North Sea. This arrangement obviously lays 
France open to some danger, as England can bring amuch 
larger number of battleships against any one of these 
squadrons without weakening her defences in any way at 
other points. The French strategist, of course, assumes that 
it will be possible so far to subdivide the English fleet by 
means of diversions and attacks by armoured cruisers that 
the squadrons will be able to fight battles on fairly equal 
terms, and this brings us to the question of armoured 
cruisers, which, according to the new school, should 
dominate the whole of the French naval policy. The 
advocates of the cruiser argue that nothing definite could 
ever result from a fight between squadron battleships. 
In these days of quick-firing guns and high explosives the 
victorious battleships would probably be as severely 
handled as the vanquished. Supposing the French to be 
beaten in the first battle, it oan be quite impossible to 
reconstruct the squadrons, and should they be victorious 
they would still have to find refuge in the ports for repairs, 
where they would be useless for the time, while England 
could bring out fresh squadrons. This is brought forward as 
a powerful argument in favour of armoured cruisers. But, 
excluding the cruisers constructed more than twenty-four 
years ago, the number of vessels of this type owned by 
France in 1907 will not be more than twenty-three or 
twenty-four, and these will have to perform such a variety 
of functions that they will be quite insufficient to play 
any specially active part in naval strategy. According to 
Admiral Dupetit-Thouars, each battleship requires an 
armoured cruiser, a small cruiser, a vessel to serve as a 
scout, and two torpedo boats. Besides this, they are 
required for the protection of colonies in distant seas and 
also to be used as commerce destroyers, 

This question of war on commerce has become quite a 
craze with amateur naval criticsin France. The objection 
that such a war is prohibited by international convention, 
and that even, supposing the French should violate these 
laws, it would still be exceedingly difficult, if not impos- 
sible, to destroy the commerce of a belligerent country, 
does not damp the ardour of these specialists in develop- 
Ing their programme. The statement that English 
owners of merchant ships could cover their cargoes with 
4 neutral flag is regarded as not deserving serious 
consideration. Since the commerce destroyer is still 
regarded as a leading factor in I’rench naval strategy, 
the Senators, who have so far spoken on the subject, 
have naturally discussed whether the armoured cruisers 
Would be capable of doing this work. M. Combes, 
however, believes that there are only three new armoured 
cruisers, the Chateau-Renault, Guichen, and Jurien-de-la- 
Graviére, which have sufficient speed and range of action 
to enable them to capture merchant vessels. Again, 
these qualities are of vital importance in a war of this 
description, since, if the cruisers cannot carry on opera- 
tions at a distance, not only would the English merchant 
fleet be safe, but the French mercantile vessels would 
have to remain in the ports, so that more harm would be 
done to French trade than to the English. Consequently, 
this brings us to a new development in the French pro- 





gramme. As the Senate and the Chamber seem disposed 
to let the Government continue the construction of 
battleships, which will necessarily have to be accompanied 
by cruisers, the members who have so far taken part in 
the debate advocate the construction of a special fleet of 
armoured cruisers composed of, say, fifteen or Srey 
vessels built for speed, and with considerable coal- 
carrying capacity, for sweeping the high seas in search of 
merchant ships. The debate has not yet gone far enough 
to show whether the Government is disposed to engraft 
this new feature on their programme, but we do not 
believe that it will meet with much approval from the 
Commission of the Marine, who seem to recognise fully 
the difficulties of attacking the mercantile marine. 

Every fresh means of defence suggests a new method 
of attack, and this is observable in the present discussion 
on the Government programme. In whatever light the 
French regard a naval war in the future, they see that 
England must still preserve her supremacy by reason of 
her great superiority in numbers. They have nothing to 
gain from a fight between battleships, though General 
Mercier has been good enough to say that, if the 
experience of the land forces in the Transvaal can be 
taken as a criterion, the personal element of the British 
Navy may not, after all, be equal to its reputation, since 
he assumes that quality has been sacrificed to quantity, 
by the difficulty of maintaining a high standard when the 
rapid development of the fleet does not allow of such a 
rigid selection in the officers and crew. Nevertheless, he 
still supposes that numbers will prevail; so that it is 
necessary to arrive at some other means of bringin 
England to reason in any future conflict. Gener 
Mercier therefore suggests that, if France is unable 
successfully to defend herself against overwhelming odds, 
she should avail herself of the advantages of unexpected 
attacks by assaulting her powerful neighbour when she 
least expects it. In this way, says the Nationalist 
Senator, England would be so utterly demoralised by the 
first blow that she would not recover quickly enough to 
carry war into the enemy’s camp. This, of course, is an 
old plan, dating from the first Napoleon, and was 
elaborated some years ago by General La Rocque, who 
proposed an invasion of Ireland by means of light 
transports or pinnaces. With 1500 boats they could 
carry 170,000 men, and supposing that 10,000 of this 
number were killed by the enemy’s cruisers, the landing 
force would still be big enough to have things their 
own way. General Mercier has gone still further. He 
openly confesses that in 1897 he drew up a plan which 
he submitted to the Minister of War and the President of 
the Republic for invading England by means of a fleet of 
small boats of special construction. Some time ago 
plans for such boats were drawn up. They were to have 
a length of 150 metres, a beam of 18 metres, and would 
have a displacement of 4500 tons. Each would be 
propelled by engines of 4000 horse-power, and would 
carry 4500 men. It would draw very little water and 
would have a low freeboard, so that while it would offer 
a very small mark to the enemy, it could be beached in 
shallow water to facilitate the landing of the troops. 
General Mercier is so confident of the value of what he 
calls his ‘‘ offensive strategy ” that he proposed a resolu- 
tion inviting the Government to make all the necessary 
arrangements so as to allow of an invading force 
embarking and landing as rapidly as possible. This 
proposition could not be put, but it clearly shows that 
attempts at invasion must be regarded as one of the 
possibilities of warfare in the future, though we do not 
think that in these days of electric telegraph and other 
means of rapid communication the landing of a hostile 
force on these shores would be such an easy matter as 
the French profess to believe. 

The avowal of General Mercier was strongly deprecated 
by his colleagues, who hastened to do what they could to 
remove any unfavourable impression that might be 
created in England by the mischievous utterances of the 
Nationalist Senator. The Minister of Marine pointed 
out the absurdity of trying to effect a landing with a 
flotilla of small boats unless they could prevail upon the 
enemy’s cruisers to do nothing to ‘interfere with the 
operation, or unless they had a strong squadron of battle- 
ships that would keep a hostile fleet at a distance. For 
the same reason the attacks on commerce present the 
same difficulties unless the cruisers are beskaid up by 
battleships. An enemy can do two things, either keep 
the cruisers from leaving the ports, or allow them to pass 
the line-of-battle ships and then prevent their return. In 
the latter case they would run out of coal and be at the 
mercy of the enemy. M. de Lanessan, however, is by 
no means opposed to commerce destroyers, but they can 
only prove effective when France is able to obtain the 
mastery of her own waters. Thus we come back to the 
Government’s plea for more battleships. The minister 
will not admit that there is any immediate necessity for 
new cruisers beyond those provided by the programme. 
M. Combes had stated that after excluding the vessels 
outclassed by age, they would have in 1907 twenty-three 
or twenty-four armoured cruisers, but M. Lanessan is of 
opinion that some of the old vessels would still be 
serviceable in war time, so that there will be actually 
twenty-eight, which number is more than that possessed 
by any other marine. While the navy is strong in 
cruisers, the minister urges that the numerical strength in 
battleships is by no means so inferior to that of the 
British marine as is represented. In the construction of 
their battleships the French are consistently striving after 
@ maximum of offence and defence—in other words, they 
are ready to sacrifice speed and coal-c ing capacity up 
to a certain point in order to get the heaviest artillery 
and the thickest armour, their policy being to carry 
artillery which will be superior to the defence of an 
opposing battleship, and have armour at the water-line 
of a thickness about equal to the calibre of the heaviest 
foreign guns. Having settled upon the weight, displace- 
ment, and beam necessary to arrive at these results, 
they endeavour to get the best speed they can without 
sacrificing, in too great a measure, the range of action. 





It is becoming evident that the sailors are attaching 
much less importance to the speed of. battleships than 
they did formerly, and in this they have been influenced 
by the recent experience of the battleship Redoutable 
and the cruiser Chasseloup-Laubat. When Admire] 
Pottier was sent to China he hoisted his flag on the 
Redoutable, but as, owing to her large displacement, it 
was feared that the battleship would have some difficulty 
in traversing the Suez Canal, she was accompanied by the 
Chasseloup-Laubat. On passing the canal the Admiral 
decided to save time by continuing his voyage in the 
cruiser, and the vessel was driven at full speed to Saigon, 
where she arrived some time before the battleship, but the 
engine-room staff and the firemen wereso utterly 
exhausted that the cruiser had to lay up three or four days. 
Admiral Pottier continued his journey in the Redoutable, 
which reached the Chinese waters before the cruiser. 
These considerations have induced the Government to 
fix upon their new type of 14,865-ton battleships as 
representing the maximum of efficiency both for attack and 
defence, while the speed is expected to reach a 
limit which cannot be surpassed in such vessels 
without putting excessive work on the engines or 
consuming too much coal. Having regard to these 
qualities, the French naval experts argue that, unit for 
unit, the French battleship is superior to the British, 
since, in the eighteen new battleships either afloat or 
under construction in this country, the weight, and there- 
fore the armour, is sacrificed for speed, and M. de Lanessan 
informed the Senate that the French armoured cruiser 
would be an equal match for one of the new British 
battleships. This may, of course, merely have been 
intended to produce a rhetorical effect, but it is none the 
less true that our neighbours are firmly convinced that, 
taking them singly, the cruiser, on account of its arma- 
ment, and the battleship, because of its thorough protec- 
tion, are better than ‘any corresponding type in the 
British Navy. We are, of course, not likely to quarrel 
with our neighbours over a comparison which depends 
upon the point of view from which it is regarded. They 
are satisfied with at length having fixed upon a. definite 
and logical programme, though the debate clearly showed 
that it does not entirely fall in with the views of those 
who have theories of their own. M. Combes, for 
instance, strongly insisted upon the necessity of building 
fifteen or sixteen cruisers of the Dupuy de Léme class to 
act as commerce destroyers, but the Government could 
not accept this new addition to their programme because 
they have already gone up to the limit prescribed by the 
resources of the budget, though an amendment was 
adopted inviting the Government to consider the 
advisability of presenting a project to the Parliament for 
the construction of these swift cruisers at an early date. 
It is probable, therefore, that long before the present pro- 
gramme is terminated it will be augmented by the addi- 
tion of a certain number of powerful cruisers, but at the 
moment the Government can only guarantee the carry- 
ing out of the programme in its present form, and it was 
for this reason that the sum voted by the Chamber of 
Deputies was confirmed by the Senate. 








ACETYLENE IN GERMANY. 


A pistinctLy able report on the calcium carbide and 
acetylene industries in Germany, written by Dr. Rose, 
her Majesty’s Consul at Stuttgart, has recently been issued 
by the Foreign-oflice ; and although most of the informa- 
tion it contains has already been published in our columns, 
the report should be studied carefully by all persons 
interested in this branch of trade. Every actual and 
possible use of carbide, from the reduction of ores to the 
generation of power, is sketched; and the merits of 
acetylene as an illuminant in comparison with paraffin, 
coal gas, and electricity, are discussed in a perfectly dis- 
passionate fushion by an author who evidently under- 
stands his subject from the technical as well as the com- 
mercial aspect. Calculated in terms of illuminating 
power, the consumption of petroleum in Germany is said 
to be three times as great as that of coal gas ; and for 
obvious reasons it is petroleum with which acetylene 
primarily competes. As in Great Britain so in Germany, 
paraffin is mainly an imported substance, whereas calcium 
carbide is principally manufactured on the spot; there- 
fore every triumph of acetylene over petroleum is of great 
advantage to the country. As do various other writers, 
Dr. Rose calis attention to the fallacy underlying the 
erection of carbide works in impossible situations simply 
because of the existence of cheap water power; the cost 
of carrying coke to the factories and carbide to the markets 
are matters of equal, if not greater, importance. It 
would seem, indeed, as if several continental capitalists 
have overlooked this point in the past; they have for- 
gotten that it is useless to seek a waterfall where they 
may save, say, 1s. per horse-power-year in their energy 
bill, which, theoretically, corresponds to about 1s. per 
ton on the cost of the carbide, if by so doing they are 
compelled to pay a railway company on an average 
or 5d. per ton more for bringing them their 1} tons of 
raw material and for taking away their 1 ton of finished 
carbide. For these reasons most large acetylene instal- 
lations will be found either in the vicinity of a carbide 
works, or in places where carbide can be delivered at an 
economical rate. Dr. Rose describes the progress which 
has been made in utilising waste blast furnace gases for 
the manufacture of calcium carbide—a matter we dealt 
with on a recent occasion; and although he mentions the 
present “crisis” in the carbide trade, he rightly considers 
it to be of little moment. The industry is only three or 
four years old, and it has hardly yet settled down to 
steady work. At first nobody believed in acetylene; 
nobody cared to provide money to erect carbide works, 
and the material accordingly could scarcely be procured. 
Afterwards people believed too much in acetylene ; car- 
bide factories were started rapidly in all directions and 
with insufficient capital, and whén better equipped works 
began to sell, the supply exceeded the demand, the price 
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fell, the smaller factories were hard pressed, and some 
have had to retire. The “crisis” is only temporary. 
The use of acetylene is spreading, and spreading more 
regularly, and now it is becoming more possible to adjust 
the dimensions of the two branches of the business in 
such a way that the carbide maker shall have a fair profit, 
and - acetylene consumer be certain of an uninterrupted 
supply: 

Dr. Rose gives a good account and explanation of the 
tianner in which village acetylene installations have 
succeeded in Germany in spite of many pessimistic 

rophecies. He mentions the lower capital out- 
ay, the smaller operating costs. As the distillation 
of coal is a comparatively slow process, a village 
coal gas holder must have a capacity of at least 
70 per cent. of the maximum daily consumption; 
evolution of acetylene being almost instantaneous, an 
acetylene holder need only be capable of storing 20 or 30 
per cent. of the daily demand. Not only so; per unit of 
light the daily consumption of acetylene is smaller than 
that of coal gas, ranging between half and one-fifteenth of 
the latter, according to the proportion of incandescent 
gas burners employed. Thus the holder needed to cope 
with the requirements of a given village is reduced very 
considerably in size by adopting acetylene; and the 
holder is one of the most expensive items of a gas plant. 
Dr. Rose hints, no doubt correctly, at another reason 
why these village or large institution acetylene plants 
have given more uniform satisfaction than small domestic 
or portable generators. The former require more capital 
to erect, and so they have been undertaken only by large 
firms who are able and willing to employ men skilled in 
the theory and practice of using acetylene; the amateur 
mechanic, who ignores chemistry and physics, has had to 
content himself—though not always his customers—with 
building small single apparatus. It is a satisfaction, 
albeit a melancholy one, to learn that the incompetent 
workman has been a nuisance in Germany, and that he 
has done temporary harm to the industry also in a 
country which we are frequently told to regard as our 
pattern in all things scientific. But it is not altogether 
satisfactory to see that in Germany an energetic warfare 
is being urged against the jack-of-all-trades by a strong 
society of carbide makers and acetylene engineers, 
which has almost driven him from the field, while here 
he is left to die a peaceful and lingering death of 
natural causes alone. In Germany, too, there are four 
special journals published regularly which deal with 
acetylene matters, and they are edited by men of stand- 
ing in the acetylene world; they print important original 
articles both of a theoretical and a practical character ; 
their opinions seem to be free from bias, and they must 
carry weight and spread correct information. In Eng- 
land the best writing on acetylene and kindred subjects 
is to be found in journals appealing to a wider clientéle, 
in which acetylene is but a “side line,” and which cannot 
afford the space to record every little advance made by 
the industry, or to reiterate times without number the 
fundamental elementary principles forgotten by the 
amateur mechanic. 

Of course, acetylene is still a far less important factor 
in everyday life with us than it is on the Continent; in 
comparison with Germany the trade lacks a most valuable 
class of customers. Dr. Rose calculates by an admittedly 
too favourable estimate that the twenty odd German 
villages may consume some 2000 tons of carbide per 
annum ; but the German railways are taking 8000 tons a 
year to manufacture their acetylene oil gas. In Bavaria 
not only are the railway carriages lighted with the mixed 
gas, but the country stations are being fitted with pure 
acetylene plants. In England there are at the most 
three or four railway stations similarly illuminated. 
Why? The price of paraffin tends to rise here as well 
as abroad; English roadside stations are often lighted 
in a style that contrasts unfavourably with a London 
omnibus. Yet there are plenty of efficient and cheap 
fixed acetylene generators on the market, and more 
than one type of reasonably good portable lamp 
or combined generator and wall lantern. None of 
these requires so much attention as is necessary 
to keep a battery of oil or paraffin lamps in good condi- 
tion ; and they all yield a much better light. We do not 
suggest that acetylene should be installed in localities 
where incandescent coal gas or electricity is available, but 
we do urge its employment and its advantages over 
parafiin. In his recent book, Professor Lewes has done 
us the favour of quoting largely and adopting the figures 
we gave in an article (THE Enainerr, March 81st, 1899) 
on the relative merits of acetylene and paraffin; but he 
might fairly have added that conditions have altered 
somewhat since that calculation was made. We claimed 
that acetylene was superior to paraffin in everything but 
cost, in directions which are more important than cost ; 
but we admitted paraffin to be distinctly the cheaper 
light of the two. Taking the German price of petroleum 
at 25pf. per litre (18°6d. per gallon), and of carbide at 
82 pf. per kilogramme (1*7d. per pound), Dr. Rose 
represents the two illuminants to be pecuniarily equal per 
unit of light. The data are not valid for England, and 
acetylene is still more expensive ; nevertheless, paraffin 
has a distinct upward tendency, carbide perhaps a slightly 
downward one, and a day may come when the two com- 
petitors shall meet on equal terms. Paraffin can be 
rendered more economical from the luminous point of 
view by burning it under a mantle; but so can acetylene. 
The great advantage of the former is that it yields a light 
bright enough for all purposes without the necessity of 
adopting the incandescent system, which is still handi- 
capped by many minor troubles and expenses. 

Taken asa whole, Dr. Rose’sreportis a most valuable con- 
tribution to the literature of acetylene, since itis naturally 
free from prejudice. English readers must, however, re- 
member that it deals only with one country, and similar 
accounts of progress might be given of France, Austria- 
Hungary, and the United States. We should be glad to 
receive reports from our consuls in some of these places, 
te show how the use of acetylene is spreading, and how 





the exportation of carbide is increasing; for although 
Great Britain is a land unprovided with waterfalls, we 
have blast furnace gases, we have coke, we have lime. 
We have also enormous colonies and unrivalled shipping 
facilities. We ought to be able to stop the importation of 
foreign carbide into the United Kingdom and its depen- 
dencies—not by legislative interference, but by fair com- 
mercial competition—and we ought eventually to establish 
a trade in carbide manufacture, if not in home acetylene 
consumption, in comparison with which the present 
English output should be insignificant and contemptible. 








PARIS DRAINAGE AND WATER SUPPLY. 





Ir heavy expense and optimistic reports count for any- 
thing, the works carried out in Paris for supplying water 
and for disposing of the sewage ought to be as satisfac- 
tory as it is possible to make them. The sums spent 
upon these undertakings have been colossal. The 
municipal engineers set to work to create a supply of 
pure water that should never fail, and to divert the 
sewage on to the farms so that no more should find its 
way into the Seine. The latter project has been under 
execution for many years, and the Parisians were 
devoutly thankful to the municipal engineers for this 
anticipated conversion of the Seine from a turgid and 
evil-smelling river into a clear stream. When at length 
the collector at Asniéres was closed, MM. Bechmann, 
Launay, and Defrance, who were responsible for the 
works, declared that their promises were fulfilled. A few 
hours after this official ceremony, amid mutual congratu- 
lations, there was a storm, and the collector, which had 
been closed for a time, was opened again to let the drain- 
age flow into the river. The municipal engineers had 
quite forgotten the rain. Those who visited the Paris 
Exhibition must have been struck with the bad state of 
the Seine, as it carried down offal and refuse of all kinds, 
forming a curious contrast with the wealth and elegance 
represented by the palaces on each embankment; but if 
visitors had gone further down the river to the point 
where the big collector at Asniéres still belches forth the 
sewage of the city, they might be excused for wondering 
what had come of all these years of expenditure and 
effort. At the time the new sewage farm at 
Méry and Pierrelaye was inundated we fully described 
the Paris sewerage system, and explained why, if 
Gennevilliers and Achéres had so far given no serious 
cause for complaint, the farms at Méry, Gre- 
sillons, and other places were utterly unsuited to absorb 
the matter put upon them, either through the calcareous 
nature of the strata underlying a very thin alluvium of 
sand, or because the low-lying land constituted a sort of 
basin. These facts were insisted upon in the report of 
Dr. Bourneville long before the municipal engineers ex- 
tended the mains to these districts. Not only have they 
made a serious mistake by establishing farms in most 
unsuitable places, but they have diverted four or five 
times as much sewage on to the farms as they were stated 
to be capable of absorbing. Achéres was to have received 
40,000 cubic metres per hectare a year, but the actual 
amount discharged has been as much as 200,000 cubic 
metres. It is not surprising, therefore, that the fissures 
in the calcareous soil of Méry should have been choked up 
and the sewage should have flowed off into the wells and 
cellars, or that Grésillons, a peninsula formed by the 
Seine, should have become a foul swamp, poisoning the 
wells and destroying the foundations of houses. A few 
months ago the Commission which was appointed to ex- 
amine the sewage farms recognised the evils complained 
of, but being naturally anxious, for the sake of the Muni- 
cipal Council, to put matters in as favourable a light as 
possible, suggested that the inundation was a temporary 
inconvenience which could be remedied by the carrying 
out of certain works. Thinking themselves shielded by 
this report, the municipal engineers continued to discharge 
sewage on to the farms, and only desisted when the 
inhabitants backed up their protests by legal proceedings 
against the Council. Since then the collector at Achéres 
has been pouring sewage into the Seine. The Commission 
expressed the opinion that the evil would right itself 
when the water “found its level.” So far, however, 
from there being any diminution of the inconveni- 
ence, it has actually increased, and the state now 
is worse than it was at the time the report was published. 
At Méry the Paris Municipal Council is still sending 
round water-carts, and is doling out water from the 
Oise—which itself receives a good deal of sewage—at 
the rate of 100 litres for each inhabitant for three days. 
At Pierrelaye the municipal engineers have sunk a well, 
or sump, from which the water draining off the land 
is pumped, but the inhabitants complain that this has 
in no way minimised the evil. Their wells are per- 
manently poisoned. The trouble is not limited to the 
inundations. A new source of opposition to the tout a 
Végout system has broken out at Achéres, where the agri- 
cultural classes were inclined to tolerate the sewage on 
the strength of statements that this new system of. fer- 
tilisation would enormously increase the value of their 
crops. It is true that the beetroot and other tubers 
grew to an amazing size, but when farmers came to sell 
their produce they found they could not get a fair price 
for it because the quality was poor. The roots, 
having absorbed so much water, were tasteless, and 
were very low in organic constituents. Thé unfortunate 
farmers have combined to bring an action against the 
Municipal Council to recover damages to the extent of 
800,000f. Of course, it is the Parisian ratepayer who 
has to bear the burden of these mistakes. He has 
already been brought under heavy contribution for the 
creation of these sewage farms, which have proved an 
absolute failure, and his troubles are not yet at an 
end. Still another point about the tout a légout, 
apart from any question of suitability of soil, is 
the difficulty of conveying the sewage any great 
distance from the city without its becoming an intoler- 
able nuisance. Gennevilliers is situated not far from the 





elevator at Clichy, and the soil, being composed of a 
thick stratum of sand, is all that can be desired for a 
sewage farm; but though the sewage is only conveyed 
a short distance the proximity of the farm is plainly 
evident to those passing through the district. As the 
sewage travels through the mains it has time to acquire 
odorific properties that make it extremely unpleasant as 
it is discharged at Achéres, while further on, at Gresillon, 
the smell is unbearable. How it will be in the event of 
MM. Bechmann and Launay extending the mains in the 
direction of Mantes, as they propose, had better be left 
to the imagination. : 

If the sewage farms are a failure, it cannot be said that 
the municipal engineers have been more successful in 
carrying out their promise to provide Paris with an 
unfailing supply of pure water. They have done much, 
it is true, but not enough, and the Parisians complain 
that their money has not been spent to the best advantage. 
When the project for bringing water from the source of the 
Loing and the Lunain was under discussion M. Bechmann 
affirmed most emphatically that the Parisian would never 
find it necessary to employ Seine water for household 
purposes. These works were to be completed in time 
for the Exhibition, and, in fact, water from the Loing and 
the Lunain began to be distributed in May last. It was 
estimated that these sources would provide 50,000 
cubic metres a day. It is found that they only 
give just half this amount. The total quantity 
that is supposed to be distributed every day is 240,000 
cubic metres—that is to say, 25,000 from the Dhuys, 
100,000 from the Vannes, 90,000 from the Avre, and 
25,000 from the Loing and Lunain. This represents 
about 100 litres per head of population. Such an amount 
ought to have been amply sufficient during the summer 
months, and we dealt with a report of the municipal 
engineers presented to the Council at the beginning of 
the year, when they stated that the new sources would 
augment the supply to such an extent that even during 
the Exhibition it would not be necessary to use Seine 
water. And yet visitors would probably have been a 
little uneasy had they been aware that for four months the 
Ivry basins, which are constructed upon the Puech system, 
and are notoriously inefficient and unsanitary, supplied 
imperfectly filtered Seine water, which was pumped to 
Ménilmontant and mixed with water from the Dhuys 
aqueduct. Again, the water of the Vanne, which is the 
purest source supplying Paris, became contaminated at 
Sens through the Paris engineers mixing it with drainage 
water because the supply was not sufficient; and it is a 
striking coincidence that both at Sens and Paris typhoid 
fever assumed rather alarming proportions. Parisians urge 
that, as they have paid more than 120,000,000f. for their 
water supply, they may reasonably expect to have it pure 
and in sufficient quantities. The Dhuys aqueduct, having 
a length of 181 kiloms., was terminated by Belgrand in 
1865, two years after the works had been started, and 
the total cost, including indemnities and the purchase of 
the source, was 18,000,000f. The Vanne aqueduct, of a 
length of 178 kiloms., was begun in 1867, but the 
works being interrupted by the war, they were not 
terminated until 1874. The total cost was 49,000,000f.,, 
the aqueduct itself absorbing 27,500,000f. The Avre 
aqueduct has only a length of 103 kiloms., and 
was started upon in 1884 and completed in 1893, 
thus taking nine years. The total cost was 35,000,000f. 
The project for utilising the sources of the Loing 
and the Lunain was discussed twelve years ago, but 
it was only in 1895 that the Municipal Council voted 
the sum of 18,450,000f., which was estimated necessary 
to carry out the works. The cost of the undertaking is 
not yet known, but in the light of past experience it may 
reasonably be supposed that this sum has been far ex- 
ceeded. Not only do ratepayers pay dearly for water 
that is not always supplied to them, but there is really 
no reason why there should be at any time a dearth of 
supply. The watershed which gives rise to innumerable 
small tributaries to the Seine provides plenty of sources 
within convenient distance of Paris, and the Municipal 
Council long ago purchased several of these sources. 
which, if utilised, would pour en abundance of water into 
the city. The secret of this abstention is the extrava- 
gance of the socialist Council, which is finding every year 
an increasing difficulty to make ends meet, and when it 
comes to a question of spending millions upon necessary 
works, several years are devoted to fruitless discussion 
upon the ways and means. 

This question of water supply, and more especially the 
recent prevalence of typhoid fever resulting from the con- 
tamination of the Vanne water, was lately considered by 
the Seine Council of Public Health, when it resumed the 
discussion in a series of suggestions. The Council thought 
that it should be given a more effective control over the 
water supply in the department of the Seine, that a pro- 
tective zone should be established around the sources 
supplying the city; in other words, that precautions 
should be taken to prevent these sources from becoming 
contaminated by stagnant ponds or in other ways, that 
the sources should be frequently inspected and the aque: 
ducts sufficiently protected throughout their whole length 
to prevent any danger of contamination, that the water 
should be purified either by filtering or by sterilising, 
with which it was proposed to carry out further exper 
ments, and that the different sources on their arrival in 
Paris should not be mixed, this last-named recom 
mendation evidently being prompted by the theory that 
microbes flourish very strongly when they are transferre 
from one water to another. It is characteristic that M- 
Bechmann opposed the recommendation to prevent any 
mixing of water from different sources, and objected to 
the Council exercising any control over the water supply. 
At present the municipal engineers are under no contro 
whatever. 








WirH the exception of one company—the Great 
Western—all the principal railway companies of the United King: 
dom have expended a larger sum upon capital purposes than the 
cash received by the issues of capital. 
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which again increases the speed in the ratio | 
of 2 to’. The governor speed is thus four times that 
of the main crank shaft. Figs. 3 and 5 also show the | 
centrifugal lubrication of the crank pin through a light 
return crank; and the same drawings show the connect- | 
ing-rod and bell crank drive of the horizontal air pump, | 
whose diameter is 480 mm., with the comparatively long 
stroke 550. As the normal speed is 105 revolutions per | 
minute, and this pump is double-action, it is evident that | 
it is pretty hard worked, the mean piston speed in the | 
pump being 1154 m. = 385ft. per minute. At the Exhi- | 
bition the speed has been somewhat less than 100 revo- | 
lutions, and a vacuum of 660 mm. mercury is obtained. | 
There is ample fall and gradient from the bottom of the | 
cylinder to the condenser. 

Fig. 6 is a cross section of the guides and crosshead. | 
This latter is a steel casting, but its slippers, which swivel 
freely on vertical pins, are of cast iron. The lower one 
is lined with white metal, and the upper one is adjustable 
by screwand nut. A cooling water circulation is provided | 
through the hollow 7 of the lower guide, this form of 
section having been, however, probably chosen primarily 
in order to give greater stiffness. 

Fig. 7 is a cross section of the trough-shaped casting 
connecting the two cylinders. It is seen also in Figs. 2, | 
3, and 4. This is open at top, giving free access to the | 
stuffing-boxes, and also allowing the low-pressure piston | 
to be withdrawn this way. The open top is braced across | 
by a heavy steel bolt. In this place there is fixed a half- 
bearing to carry the weight of pistons and rod. It is 
lined with white metal, and is adjustable in level. This 
figure also shows the governor in section. It is of the 
inverted bell-crank two-ball type, with central spring. 
A pair of outside spring -tension bolts acting upon the 
sleeve, and a screw lever, seen in Figs. 2 and 4, serve to 
adjust the speed 5 per cent. up or down from normal. 
The vertical governor shaft gears with the short horizontal 
transverse shaft p—see Figs. 2, 4, and 7—in a ratio 
which makes the speed of this spindle p the same as that 
of the main crank shaft. At its inner ead this spindle 
carries a dise crank giving movement to part of the high- 
pressure valve gear. 

Figs. 8 and 9, page 583, give sections of the low and high- 
pressure cylinders and their Corliss valves. The inner ex- 
centric drives the low-pressure exhaust valves through the 
swing arm s—see Tigs. 2, 4, and 6—and the double lever 
rr and rod g—see Figs. 4, 8, and 2—with simple harmonic | 
motion. A positive motion, without trip, is given to the | 
low-pressure admission valves by rods from the upper 
ends of the inner halves of the double leversr 7. The 
outer excentric drives the swing arm v,.__ This is cast in 
one piece with v,—see Figs. 6, 4,and 2. This piece swings 
on a pin bolted to the side of the guides, and the 
other swing arm s has its bearing on the middle part | 
of the boss of v, vz. The bearings for both these 
swirg crms are lined with white metal. The arm v, 


bevel gear, 





gives the main motion for the high-pressure valve gear in and the stroke 1200. The normal speed is 105, and the 
a manner similar to that described for the low-pzessure | normal cut-off about 25 per cent. of the stroke in the 
gear, except that, in the case of the high-pressure, the | small cylinder. This gives a total ratio of expansion 11}, 
centres on the exhaust arms, from which the connecting | the ratio of cylinder volumes being 23. The piston 
liaks lead upwards to the admission arms, do not lie on speed is high—namely, 245m. = 817ft. per minute. 
the same radii of these exhaust arms as the attachment | The steam pressure is nine atmospheres, and no super- 
pins of the horizontal driving rods. The high-pressure | heating is intended. Under these normal conditions the 
exhausts are without trips. The trips on the admissions | steam consumption is stated to be from 5:8 to 6 kilos. 
have large strokes and large engagement wearing surfaces. | = 12}1b. to 13} 1b. per horse-power hour. : : 
The pallets are disengaged by bell-crank arms w w, see} On page 586, is given a perspective view of a fine vertical 
Fig. 4, which are oscillated, the two in reverse directions, | condensing engine of about 300 horse-power, exhibited by 
by the rods x rc. These obtain their movement from the | the same firm. It runs very quietly indeed at 175 revolu- 
three-armed bell crank y y y. | tions per minute. It is three-cylinder, three-expansion, 
| with the small cylinder placed between the two others. 
The cylinders are 320 mm., 520 mm., and 800 mm. in 
diameter, by 450 mm. stroke, and the engine is built for 
from 12 to 13 atmospheres steam pressure. All 
three cylinders are jacketed, the first only with boiler 
steam. The high-pressure valve is a piston with an 
interior Rider variable expansion valve; the other two 
| valves are flat slides, with the weights balanced by 
small steam cylinders and pistons. The three cranks 
are placed at 180 deg., and the air pump is vertical. The 
engine is controlled by a small horizontal central spring 
governor, driven at high speed by a chain from the crank 
| shaft. 

This firm deserves to have it mentioned that its cngine 
was one of the very few which were completely ready to 
| start at the time of the official opening of the Exhibition, 

and that it was only from want of steam supply that they 
did not run at that date. 
They manufacture and exhibited a pattern of flexible 
| coupling which is already extensively used on the Conti- 
nent for the direct coupling of dynamos, turbines, &c. 
This is shown in Fig. 10. Two flanged dises are fastened 
on the ends of the two shafts in alignment to be coupled. 
The flanges, one of them lying inside the other, are per- 
forated by a series of slots through which is threaded a 
leather or a cotton belt in such manner that the short 
| stretches of belt lying between the flanges have a nearly 
| tangential position, so that they efficiently transmit the 
tangential driving effort without waste tension in the 
belt. This coupling appears to work smoothly, and the 
| belt is said to have a long life init It is the invention 

The joint v of this bell crank is guided to and fro on a | and patent of Herr Zodel. ; 
circular are centred at V. The same joint is oscillated| Escher, Wyss, and Co. also exhibited carbonic acid 
on this path by the connecting-rod z, pinned at its left- | freezing machines and paper-making machines. Another 
hand end to the disc crank on the spindle p, already | interesting exhibit was their aluminium launch boat of 
mentioned as being driven from the governor shaft. The | 20ft. length, 43ft. beam, and 20}in. draught, the depth 
left-hand end of the horizontal arm of the bell crank y y y | from gunwale to keel being 293in. It seats eight persons, 
is suspended from the governor sleeve, and rises and | and its weight, fully equipped, is no more than 9701b. It 
falls with the speed of the engine. This has practically | is driven by a single screw and anaphtha vapour engine, 
the same effect as a simple lengthening of the long rod z | that is, an engine similar in all respects to a steam engine, 
and shortening of the short rod xz, whereby the cut off is | except in small constructive details, and except that liquid 
placed earlier in the stroke. | naphtha is used instead of water, its vapour driving 

The cylinders are 650 mm, and 1100 mm. in diameter, | the engine in the same manner as does steam. The firm 


Fig. 10O—ZODEL FLEXIBLE COUPLING 
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PARIS EXHIBITION—300 H.P. VERTICAL CONDENSING ENGINE 


ESCHER, WYSS, AND CO., ZURICH, ENGINEERS 











has builta similar boat with twin screws for Lake Victoria 
Nyanza. This larger boat has a weight of six tons, and 
will accommodate fifty to sixty passengers, its length 
being 43ft., beam 9ft., and draught 40in. 








THE SMITHFIELD CLUB SHOW, 





We have never seen a less interesting collection of 
agricultural implements and appliances at the annual 
Show of the Smithfield Club than is shown this year. 
Not only is there a dearth of novel features, which we 
have had cause to lament for several years past; there 
is also a diminution of the number of implements shown. 
Under the circumstances, a detailed description of the 
implement sectionis rendered unnecessary. The primary 
aim of the Smithfield Club, we understand, is to encourage 
the selection and breeding of the best and most useful 
animals for the production of meat, and to test their 
capabilities in respect of maturity. With this end in 
view, the Club offers nearly £4000 in prizes. Now 
we trust we shall not be overstepping the limits 
of our duties if we suggest that the aims of 
this wealthy society might with advantage be extended 
so as to encourage the production of improved 
farm and dairy implements. With this object a compara- 
tively small portion of the large amount of money offered 
us prizes to cattle exhibitors might be set aside to pro- 
mote a keener competition amongst makers of the 
mechanical appliances which now play such an important 
part in the economical conduct of a modern farm. It 
may be retorted that this step is not necessary, that the 
flatness of the implement side of the Show is due almost 
entirely to the remarkably busy state of the implement 
industry, and that when a lull in the orders on hand 





takes place there will be more life put into the affair. 


This may be so, but the fact should not be lost sight of 


that the number of agricultural shows held in all parts | 
of the country has increased very materially in late years, | 


and implement makers have long complained that the 
expense incurred in having representative exhibits at even 
a few of them is excessive in comparison with the “ busi- 
ness done.” 

If there is a perceptible falling off in quantity, the 
remark does not apply to quality, and the degree of finish 
which modern tools impart to details which were once 
considered unworthy of so much attention is very marked 
when a comparison is made with the agricultural imple- 
ment of a few years ago. It would serve no good pur- 
pose to enumerate even a few of the appliances which 
have now become “ stock patterns ” with their producers, 
and we must therefore confine these remarks to the 


extremely few improvements which are noticeable. | 


Under the head of “ improvements” we may, perhaps, 





be pardoned for calling atiention to two decided 
novelties which have been brought over from the 
Paris Exhibition. These are mowing machines, in 
which the motive power is provided by explosion 
engines employing petroleum spirit. Without entering 
into the question of the cost of such machines, it seems 
extremely doubtful whether there is a legitimate want 
for self-operating appliances of this kind, whatever may 
be the source of power, while a farmer possessing a 
mower without a horse or pair of horses to operate it 
must be indeed a rarity. Time, however, will show 
whether there is a field for inventive resource in this 
direction. The machines exhibited by the McCormick 
Harvesting Machine Company and Deering’s have, we 
understand, been both tested in France, and the former 
cut two acres of grass in about an hour. This machine 
has a two-cylinder vertical engine, capable of developing 
about 5 horse-power. It is suspended from the mower 
framing in front of the driver's seat, and drives by means 
of chain gearing bevel wheels, which can be thrown 
in and out of mesh with the main shaft which 
operates the road wheels. The engine is water-cooled, 
and the ignition of the explosive charge is brought about 
by electric sparks produced by storage batteries. The 
motive mechanism is rather crude. In the Deering 
machine the engine is of the two-cylinder horizontal type. 
The cylinders are placed tandem fashion, and drive on to 
a common crank shaft placed between them, the explo- 
sions taking place alternately. This engine is water- 
cooled, and has electric ignition device and storage 
batteries. We are forced to admit that neither imple- 
ment is of the kind a farmer would be likely to place in 
the hands of an agricultural assistant, and even if the 
work can be done with them considerably cheaper than 
with horses, the saving will be more than balanced by 
the depreciation of the mechanism from season to season. 

The exhibitors of steam engines include: Mr. W. 
Allchin, Northampton ;. Aveling and Porter, Limited, 
Rochester; Brown and May, Limited, Devizes; Chas. 
Burrell and Sons, Limited, Thetford ; Clayton and Shuttle- 


| worth, Lincoln; Edwin Foden, Sons, and Co., Limited, 


Sandbach; William Foster and Co., Limited, Lincoln; 


| John Fowler and Co., Limited, Leedg; Richard Garrett 
| and Sons, Limited, Leiston; E. 8. Hindley, Bourton, 
Dorset ; Richard Hornsby and Sons, Limited, Grantham ; 


Marshall, Sons, and Co., Limited, Gainsborough, who 
have made several modifications in their portable engine ; 
P. J. Parmiter and Co., Tisbury, Wilts ; Ransomes, Sims, 


‘and Jefferies, Limited, Ipswich ; Robey and Co., Limited, 


Lincoln ; Ruston, Proctor, and Co., Limited, Lincoln; 
W. Tasker and Sons, Limited, Andover; E. R. and F. 


| Turner, Ipswich ; Wallis and Steevens, Limited, Basing- 


stoke; the Wantage Engineering Company, Limited, 


| Wantage ; and Woods and Co., Stowmarket. 





The traction engine exhibited by W. Tasker and Sons, 
Limited, is a compound, with cylinders 6}in. by 104in. 
It is fitted with a new speed regulating gear for speeds of 
13, 3}, and 6 miles per hour. This gear replaces the 
usual arrangement of levers for altering the travelling 
speeds, and is devised so that there is no danger of breakage 
of gear wheels owing to the driver having two speeds in 
gear simultaneously. We hope to illustrate this engine 
in an early issue. R. J. Parmiter and Co. show an 
extremely simple implement for.hoeing turnips and other 
roots. The hoes are carried on a disc mounted on a 
spring frame in the rear of the machine, and are drawn 
through the soil by the forward movement of the horse, 
without intermediate gearing of any sort. The attendant 
walks behind the machine, as he would in following the 
plough, and can raise or depress the hoes with one hand 
while attending to the horse with the other. The hoes 
give a long drawing cut, singling out the roots regularly, 
according to the width of the hoes used. We understand 
that although new to the showyard, this implement has 
been put into practical use by the introducers. 

As usual there are numerous oil engines exhibited. 
Amongst the makers are: Allen and Barker, Limited, 
Taunton; Campbell Gas Engine Co., Limited, Hali- 
fax; Clayton and Shuttleworth, Lincoln; Crossley 
Brothers, Limited; Richard Hornsby and Sons, 
Limited, Lincoln; J. and F. Howard, Bedford; Robey 
and Co., Limited; Shillingford Engineering Company, 
Limited, Cheltenham; and Blackstone and Company, 
Limited, Stamford. 








DOCK EXTENSIONS IN THE BRISTOL CHANNEL. 





THE truce among South Wales railways continues, though 
there is no nearer approach to practical terms of amity, or a 
working agreement, or that amalgamation of identical 
interests which shareholders in at least three of the companies 
have been advocating for some years past. Instead of a 
triangular duel, and sometimes a “foursome” conflict, 
between the Taff Vale, Rhymney, Cardiff, and Barry directors, 
the Bills before Parliament for next year are, for the most 
part, modest requests for power to acquire extra lands to make 
deviations or to extend the prescribed time for the execution 
of authorised works. The Bill of the Cardiff Railway— 
formerly the Bute Docks—is the most important. It seeks a 
prolongation of the period of eight years in which to 
complete the South Docks, the construction of which, as 
already explained in these pages, has been impeded by many 
difficulties arising from the nature of the ground. The 
proposal to alter the levels and original course of the new 
railway from Walnut Tree to Pontypridd, sanctioned in the 
Act of 1897, is taken to imply that the company intends, 
afterall, to build a line parallel, and competing with, the Taff 
Vale, notwithstanding reports to the contrary. The most 
contentious clause is one requiring the Rhymney Company 
“to provide further and better structural and other accom- 
modation and facilities for the conduct of their traffic to, 
from, or in the neighbourhood of the Bute Docks of the 
company, and particularly to provide sidings to such extent, 
in such manner, at such terms, and in such places as shall or 
may be provided in the Bill, and to make provision with 
regard to the working of the traffic of the Rhymney Railway 
Company by that company.” This sweeping proposal, we 
understand, is to be vigorously opposed by the Rhymney 
directors. 

For the rest, the Bristol Channel will be represented 
before the Private Bill Committee by an exceptional number 
of projects for new docks and dock extensions, extending from 
Bristol westward as far as Swansea, if not Llanelly. It is 
some years since we remarked that if all the schemes in 
embryo, or actually incorporated in engineering plans, were 
ever carried out, there would be a continuous line of docks 
from Newport along the coast to Swansea. As it is, only a 
few miles intervene between the Alexandra Dock at the 
former port and the Roath Dock at Cardiff; scarcely a mile 
between the Bute South Dock,.and that which the Taff Vale 
Company is quietly but busily expanding at Penarth ; some six 
miles westward, and there are the capacious docks at Barry ; 
and within intervals of walking distance there follow the 
harbour of Porthcawl, which is to be modernised and 
developed; the new and apparently thriving dock at Port 
Talbot; Britonferry, once a prosperous haven in coal and 
copper; and the Prince of Wales Dock at Swansea. 
It is of no use asking where all the traffic, that is 
remunerative traffic, is to come from. The promoters, 
whether private corporations or public authorities, in each 
case insist that the growth of trade, more particularly the 
increasing size of steamers and the necessity of greater 
facilities for rapid despatch, compel them to extend their 
accommodation for shipping. Everyone will hope that this 
enterprising view is, or will be, justified by the facts ; and for 
one thing, it may be mentioned that, whereas the Channel 
ports, except Bristol, were mainly ports of export during the 
past decade, there has been a remarkable increase in the 
import trade all along the line. 

From every point of view the Bristol Dock Bill is the most 
noteworthy feature of what promises to be a pacific dock 
compaign. For thirty years or more the question of dock 
extension has been vexing the minds of progressive citizens 
of the ancient port. When Portishead and Avonmouth docks 
were added to the dock estate of the city, it was found that 
shipowners did not care to use the one, and that the constant 
increase in the dimensions and tonnage of oversea vessels 
was gradually exceeding the capacity of the dock at Avon- 
mouth. The champions of the plan for dockising the Avon 
for a long time obstructed the settlement of an undoubtedly 
knotty problem, and their demands were not appeased until 
quite recently Sir Benjamin Baker and Sir John Wolfe 
Barry pronounced a decided judgment against dockisation. 
Not because it was impracticable, or merely on account of 
the great expenditure the scheme would entail. As there 
has been much misconception on this point, it may as well 
be pointed out that these eminent engineers finally con- 
demned dockisation on the ground of the obstacles in the 
way of carrying a Bill with that object through Parliament. 
Sir Benjamin Baker frankly informed the civic authorities 
that either he or Sir J. Wolfe Barry would assuredly 
be asked three questions by the Private Bills Committee. 
“ The first was whether dockisation would not affect King- 
road and other outside entrances. They were not in a 
position positively to say that it would not. The second 
question was whether they could give any precedent for such 
a large interference with the tidal volume. They would 
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have to say that they could not. The third question was 
whether there were any reasonable alternative. They would 
have to say that there were other alternatives.” Dockisation 
was thus disposed of—for another thirty years, as its advo- 
cates admit. There remained the question of dock extension 
at Portishead, in favour of which Sir J. Wolfe Barry had 
formerly reported as one of the alternatives. But Sir John 
Wolfe Barry has since said :—‘‘It must be borne in mind that 
what was in his thoughts when he made his special report 
on Portishead was that Bristol especially desired accommo- 
dation for Atlantic liners at all states of the tide, whereas 
what it wanted now was a general development of the port. 
The great objection to Portishead, in his present opinion, 
was that it was cut off from the Midland Railway, and he 
held that if the port was going in for dock extension, if must 
decide-on Avonmouth.” 

That, in brief, was the recommendation of Sir Benjamin 
Baker and Mr. Hurtzig, as well as of Sir John Wolfe Barry ; 
it had been the counsel of the late Mr. McCurrick, and is 
also the advice of Mr. W. W. Squire, the docks engineer. 
The Bristol Corporation, under these circumstances, unani- 
mously approved plans for a second dock at Avonmouth, to 
the north of and locking in to the existing dock. It is pro- 
posed to reclaim a large tract of tidal flats by constructing a 
sea embankment north-west of Dumbal Island, and by this 
means and a slight diversion of the Port and Pier and Avon- 
mouth and Severn Tunnel railways, a site about 250 acres in 
extent will be made available for a new dock and locks, 
graving dock, sheds, railway station, and other requirements. 
The dock is to be confined at first to 254 acres, but so con- 
structed that an enlargement may readily be made when 
needed. The entrance channel from the Severn will lead to 
a lock 350ft. long and 85ft. wide, with sills 8ft. below the 
outer sills of the old dock lock; while the junction cut 
between the two basins will provide a second means of 
ingress. The entrance piers to the lock are to be so built 
that Atlantic liners or other vessels drawing 30ft. of water 
can be moored alongside and discharge passengers into trains 
waiting close at hand for a period of two hours before and 
after high water of ordinary neap tides. The dock will pro- 
vide 1200 lineal feet of deep-water vertical quays, the shed 
area is to be 325,000 square feet, and there are 20,000 lineal 
feet of sidings. The total cost of the undertaking, including 
land and buildings, is estimated at £1,947,341, or, as the 
chairman of the Docks Committee—Mr. Howell Daviés— 
explained, some £200,000 more than the discarded Portishead 
scheme, and about £1,000,000 less than the dockisation 
project. 

The parliamentary notices specifically describe the Bill as 
one authorising the Corporation to construct the dock and 
necessary works, and throughout all the prolonged discussions 
in the City Council and at the Chamber of Commerce the 
project has been described as a municipal enterprise to be 
carried on at the cost of the citizens, who are the owners of 
the dock estate. We note this circumstance with scme par- 
ticularity, because a different aspect is given to the enterprise 
by a circular issued by the Dock Extension League of the 
Chamber of Commerce, in which it is stated, “ If the new 
dock undertaking should be carried out there will be no 
obligation for any ratepayer to provide a penny of the 
capital required. This will be asked for and subscribed 
voluntarily. The obligation of the ratepayers will be the 
guarantee of the interest on the capital voluntarily sub- 
scribed, and the obligation will not begin until the work is 
completed and in a condition to earn revenue.” If this 
statement accurately represents the facts of the case, it seems 
strange that it was not made in the course of more than 
one controversial debate in the City Council chamber. 

Newport, on the opposite coast, lost its chief initiative 
spirit when Sir George Elliot died, and the Alexandra Dock 
Company, since its former chairman passed away, has been 
vainly struggling witha problem not unlike that which perplexed 
Bristol. The Usk, like the Avon, is awkward, and sometimes 
dangerous, to navigate, especially at night, owing to its 
inadequate lighting, and, shipmasters say, on account of the 
indifferent dredging as well. Then, however, unlike Bristol, 
there has been no division of public opinion as to the need of 
dock extension and graving dock improvement, nor has there 
been anything like the samecontroversy in regard to the remedy 
required. Of recent years the port has rapidly developed on 
the east bank of the river; Lysaght’s works have been built 
there ; other industries are springing up on land which had 
hitherto been marsh and waste; and the Harbour Com- 
missioners have been urged over and over again 
to provide wharfage or quayage on this east bank, 
or in some way to provide the shipping facilities 
which, it is alleged, the Alexandra Dock Company 
would not or could not supply. The company has at last 
been stirred into action, and though it does not propose to 
build a new dock, as local shipowners and merchants desired, 
it is asking Parliament for authority to carry out a scheme 
which Sir George Elliot strongly urged upon his colleagues 
in reference to the entrance to the dock basin. The entrance 
lock opens on to the Usk at a difficult angle and at a very 
awkward place in the channel. It is now intended to con- 
struct a new deep-water entrance to the South Dock between 
the mouths of the Usk and the Ebbw, and practically direct 
from the Severn Sea. A diversion of the Ebbw, an unnavi- 
gable and occasionally torrential stream, form part of the 
plan, and perhaps the chief engineering task. But with 
direct access from tidal waters, the Alexandra Docks are 
likely to regain their lost popularity among shipowners. 
Greater facilities for loading and despatch are to be afforded 
by the construction of six short lengths of railway to relieve 
the congestion of traffic on the lines connecting the dock 
system with the Great Western Railway. Power is also 
asked to employ electricity for lighting at the Alexandra 
Dock and the Old Dock, and to utilise that agency and 
hydraulic power in the appliances connected with the work- 
ing of the docks estate. 

Swansea has not been accused of lack of dock accommoda- 
tion, nor can it be said, as is alleged of Bristol and Newport, 
that for want of accc mmodation trade is passing by the port. 
Swansea has suffered much from the depression in the tin- 
plate manufacture, but it appears to have been compensated 
by the recent and rapid development of the anthracite coal 
industry, and the marked increase in the transatlantic com- 
merce, mainly in foodstuffs. The defect of the Swansea dock 
system is that, with the exception of the basin named after 
the Prince of Wales, who opened it, the docks are in the 
wrong place, difficult of access, and decidedly old-fashioned in 
arrangements and equipment. The Harbour Trustees of the 
port are applying for powers to expend an estimated sum of 
£1,000,000 in building a new dock and lock on the foreshore 
south of the Port Tennant Copper Works. It is also intended 
to enlarge the half-tide basin of the South Dock, and extend 
the west pier, and lay down five short lines of railway. 





NEW TYPE OF PUMP. 


THE pump illustrated by the accompanying engravings is 
of a new type in that it is not widely known, but a good 


many have already been made, and have proved themselves , 











Balpgpees 


‘Fig. 1— ASHLEY'S PUMP 
satisfactory. The particular pump illustrated in Fig. 1— 
which shows the barrel and bucket separately—is one of a 
set which has been recently completed for the East London 
Water Company. The diameter is 20}in., and the stroke 
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Fig. 2—SECTION OF PUMP 


42in. These pumps are made by Glenfield and Kennedy, 
Limited, of Kilmarnock, under the patent of Mr. Herbert 


position. The lower end of the working barrel is, it will be 
observed, closed, but a lantern of large area—see Fig. 1 also— 
allows the admission of water. The bucket fits the barrel 
above and below this opening, but its central part is provided 
with a large number of circular valves opening inwards. The 
ower end of the bucket is open; the upper end is provided 
with double-beat delivery valves. On the up-stroke of the 
bucket water enters through the valves, filling the bucket 
and the barrel below it. On the down-stroke, the bucket 
descends through this water, lifting it on the next up-stroke. 

The principal advantages claimed for this form of pump 
are perfect accessibility and quicker running. The justice of 
the first claim is at once segurent. There is no independent 
bottom or foot valve, both the suction and delivery valves 
being fitted in a bucket which can be readily withdrawn for 
inspection or renewal. The second claim rests on the fact 
that a very large area can be given to the suction valves— 
that is, their number may be increased. The pump, on 
account of its construction, which permits of large valve area 
without great diameter, appears to be particularly suitable 
for bore-hole work, where the cost is proportional to the 
diameter of the tube. The construction of the pump involves, 
it will be be understood, no alteration in the rising main, 
surface plant, and so on. Other designs of pumps, working 
on the same principle, are also made, to adapt it to various 
applications. 








DOCKYARD NOTES. 


THE Italian project of naval construction for 1901-1912 
will entail a cost of 389 million lire, spread over three 
periods :—(1) 1901-1904, 203 millions for work in hand and 
five ironclads of 10,000 tons—24 millions each—sixteen 
destroyers, two auxiliary vessels, and reconstruction of the 
Italia and Lepanto. (2) 1905-1909, 139 millions for five 
more 10,000-ton ironclads, two auxiliary ships, one other 
ironclad, .and eleven torpedo boats, to replace obsolete ones. 
(3) 1910-1912, 77 millions to replace obsolete vessels. 








Tue ships at present under construction or about to be 
commenced are the Vittorio, Emanuele III., and-Regina 
Elena, at Spezia and Castellamare respectively. These 
constitute a new type of armoured cruiser or very swift 
battleship, approximating curiously nearly to our United 
Service Institution prize-essay battleship, by Major Field, of 
the Marines—that is to say,’ with two 12in. only. The 
secondary armament is, twelve 8in. quick-firers, twelve 3in,, 
twelve 3-pounders, and two submerged torpedo tubes’; 
armour, Terini system; belt and turrets, 10in.; bulkheads, 
8in.;on the 8in. guns, 6in.;. displacement, 12,625 tons ; 
indicated horse-power, 20,000; speed, 22 knots; coal, 
normal, 1000 tons; maximum capacity, 2000 tons. A few 
ships of this sort, and protected cruisers must make about 
30 knots or else cease to exist. As things are to-day, plenty 
of naval officers hold the protected cruiser to be a well-nigh 
useless sort of craft—she is so easily blown to pieces. 


Sreps are being taken to replace the roofs that till recently 
were a feature of the three old dry docks near King’s Stairs, 
in Portsmouth dockyard. Last summer the roofs were 
pulled down, for no obvious reason. Now they are more or 
less to be put back again. 


In the current Naval and Military Record there isa Icng 
and interesting letter from Staff-Captain Osborn concerning 
Plymouth Sound, in which it is mentioned that there was a 
full moon when last the Devonport defences were ‘ tested" 
and “found impregnable” against torpedo attack. The 
writer doubts whether an enemy would be equally obliging, 
and says that, in his opinion, an attack would get home on a 
dark night. This is an interesting rider to a contention that 
we have frequently put forward in this column, that these 
“testings”’ are practically arranged beforehand. Torpedo 
officers aver that in order to prevent mistakes the forts are 
always told the exact time that the attacking boat is to 
come mm. 

Tue Russian coast-defence ship Admiral Boutakoff has been 
altered again—though we cannot affect surprise. She is now 
going to be of 5000 tons instead of 6000, and her armament 
one 12in., two 8-4in. quick-firers, and four 6in. This latest 
Admiral Boutakoff will be like the Apraksin in form, with the 
big gun in the after turret, and the 8°4in. in the fore one. 
She will be an interesting ship to look up in all the naval 
annuels next year. 





THE Queen and Prince of Wales, new battleships, will! be of 
18,000 tons, and carry four 12in., Mark IX.; eight 7-5in. on 
the main deck ; eight or ten 6in. on the upper deck; or else 
the 7°5in. turrets on the upper deck, and the 6in. in battery on 
the main deck. Nothing is very definite as yet. More than 
a year ago we prophesied that the 15,000-ton limit would not 
last long. ? 





ANOTHER epidemic of “‘ pleas for moderate dimensions” is 
likely to set in; but for ourselves we shall not sympathise 
with the movement. A mean is useless. Ships must be very 
big or else very small. All the evidence and reasoning that 
we can lay hands on goes to show that a big ship is always 
better than her weight in small ones. On paper the small 
ones may look all right to the an.ateur critic, but the 
amateur critic always forgets one thing, and that is that 
while a 15,000-ton ship only occupies a space of 400ft. by 
75ft., three 5000-tonners would spread over a space of 2500ft. 
or more in length. That length, the best part of a thousand 
yards, would make all the difference in the shooting, and the 
leader would stand to be smashed before number three had 
got alook in. Hard facts of that sort upset the prettiest 
imaginable energy of fire tables. The little ships, too, are 
bound to be slower, less seaworthy, and less able to stand 
the terrific shock of a modern big projectile.’ Supposing it 
possible to have made the whole of the Majestic class into 
one enormous battleship—a fleet in herself—such a vessel 
would be invulnerable to all present methods of attack. 
The units of the Majestic class are none of them this. 
The French arguments in favour of 30,000-ton ships were 
perfectly sound. 








THE approximate mileage of the electric railway 
schemes for the metropolis which are to be brought forward, next 
year is sixty-seven. If the cost of these be taken at the average 
cost.per mile of the existing “tubes,” viz., £600,000, the capital 

uired will exceed 40 millions stetling. These particulars do 





Ashley. The construction and working will be understood at 
once from the section, Fig. 2, which shows the bucket in 


include the conversion of the Inner Circle to an electric rail- 
way, 
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LEEDS TRAMWAYS—HORIZONTAL CROSS COMPOUND ENGINE 


“Tus ENGINEER” 


JOHN FOWLER AND CO., LIMITED, LEEDS, ENGINEERS 


(For description see page 589) 
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LONDON WATER SUPPLY. 


Tue Bill which the London County Council are, in spite 
of the many rebuffs which they have received, putting forward 
in Parliament during the coming session professes to have 
been drafted with ‘due regard to the policy which has 
already been laid down by the Council, and also to the 
recommendations contained in the report of the Royal 
Commission on the Metropolitan Water Supply, published in 
January last.” The foregoing quotation is taken verbatim 
from the report of the Parliamentary Committee of the 
Council. In connection with the first portion of the quota- 
tion there is no remark to make, saving that the Council are 
evidently determined, in the face of every indication that no 
success will result from their action, to waste further public 
money in promoting this Bill. 
we have already stigmatised as scandalous. What can be 
said further? The pity is that the public cannot be brought 
to a reasonable view of the matter, and appear to think that a 
sort of millennium—as regards water supply—would exist 
under the Council's rule. The one bright light on the matter 
is that indications are at present decidedly against the 
Council being permitted to purchase the undertakings of the 
water companies. There is also a gleam of hope that in the 
coming general election of the Council in March next it will 
be found that the new Council may see the errors of those at 
present in office. 

We are afraid, however, that this hope is very small. 
Be this as it may, the ideas of the present Parliamen- 
tary Committee as to what is “‘due regard” to the recom- 
mendations of the Royal Commission are strange, to say 
the least of them. In the first place, the purchase by the 


Such waste of public money | 


) 

Council at all is in direct opposition to the findings of the 
Commission. We have already dealt with this point more 
than once, and there is no occasion to go into it again. 
Thus, then, at the outset, the Council sets the Commission at 
defiance. Further, the Council proposes, for the management 
of the water supply, to appoint a committee which may com- 
prise representatives of other bodies and persons not being 
members of the Council. This, the Parliamentary Committee, 
in its report to the Council, frankly confesses, “is not in 
accordance with the decisions arrived at by the Royal Com- 
mission.” It certainly is not, and this, of course, gives the 
| clue to the Council’s present action. The Commission, it 
will be remembered, suggested that the permanent Water 
| Board should consist of a chairman, a vice-chairman, and 
| thirty members, ten of whom were to be appointed by the 
London County Council, the remainder being representatives 
| of other bodies. The Council are evidently not satisfied with 
| even this lion’s share, tempered as it is by the fact that the 
chairman and vice-chairman are to be appointed by the 
Local Government Board. The explanation given by the 
Parliamentary Committee is that they are unable to accept 
this as a just representation of London on the Board, and the 
proposal is for the Council, after purchase, to appoint a Com- 
* mittee which may contain members not Council. It'will be 
observed that it is not stated that these outside members 
will be appointed, but that they may be. In our opinion, 
if there is to be a Water Board, the County Council should 
not have more members on it than ten out of thirty-two. 
This would certainly provide for their interests being fully 
represented. 

*- We have not much doubt, however, that this new 
Bill will meet with the same fate as those which have 











gone before it. There is no reason, that we know of, why 
the present Government should depart from the decisions 
of former Governments, or uselessly set aside the findings 
of the Royal Commission. 








ELEVEN Montus’ CiypE SHIpBUILDING.—Clyde shipbuilders, 
notwithstanding the somewhat wet and broken character of the 
weather over the greater part of the month of November, have 
managed to make a neil Meehan output, which, as usual, has 
been variously reported, but which may be accurately enough 
recorded as 60,000 tons gross. Considering, too, that there are, as 
a rule, during December, extra efforts made to complete to the 
launching stage, and send off the stocks, as much tonnage as 
possible, in order to swell the annual returns of individual firms, 
as well as of districts, Clyde builders have every reason to count 
on a record year’s output. Last year, which was the record year 
in the history of the industry as regards tonnage output, the 
figures reached 490,000 tons, while this year, unless something 
quite untoward intervenes, the figure will reach the conveniently 
round one of 500,000, or half a million tons. A feature of the 
returns for November—as it has been to a more or less extent in 
those for previous months—is the large proportion of tonnage 
built.to the order of foreigners. One-half the number of vessels 
turned out were to foreign account, and these aggregated some 
21,000 tons, or 35 per cent. of the total of 60,000 tons. As evidenc- 
ing the extent to which shipowners abroad—even in countries 
where shipbuilding is now a rising industry—still look tu our home 
builders for the supply of fresh tonnage, the figures are noteworthy. 
They are, however, le no means very exceptional as regards the 
Clyde output, while on the Tyne, Wear, and Tees, the proportion 
of foreign-owned tonnage to the total produced, .is, as a rule, 
quite as high, shipbuilders in these districts having, even more 
than those of the Clyde, strong foreign patronage. 
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LEEDS TRAMWAY PLANT. 





In our issue of the 19th January last we drew attention to 
the two new combined engines and dynamos, the first of which 
had then been at work some three weeks, at the tramway 
generating station of the Leeds Corporation. On that 
occasion we promised to give further details at a later date. 
This promise we are now able to fulfil. It will be remembered 
that in the short notice just alluded to we stated that the 
engines and dynamos—of which there are two sets—were 
constructed by John Fowler and Co., Limited, and Green- 
wood and Batley, Limited, both of Leeds respectively, the 
former firm having also installed the necessary steam and 
exhaust pipes, and the switchboard. The engines were 
designed by Mr. J. T. Marshall, of John Fowler and Co., 
and were manufactufed under his personal supervision. The 
first set commenced running in 
December last, and the second 
set in April of this year. Since ’ 
this time they have run alter- 
nately about twenty-one hours 
per day without, so we under- 





steam. From this apparatus it pdsses direct to the jacket of 
the low-pressure cylinder, which it traverses in exactly the 
same manner as it did the high-pressure cylinder before 
passing into the cylinder itself. The two covers are in like 
manner provided with jackets, which are in connection with 
the main steam jacket. The cylinders are fitted with 
Corliss valves made in accordance with Marshall and Wigram’s 
patent, which has already been described in our columns. 
The valve gear is, however, an entirely new arrangement, and 
is the subject of a later patent. The main and exhaust 
valves are double-ported, and are driven by a wrist-plate with 
one excentric upon one side of the cylinder, whilst the expan- 
sion valves are driven by a radius plate connected to a 
separate excentric on the other side of the cylinder. By this 
arrangement the expansion gear is brought to the inside of 
the two cylinders directly under control of the governor, which 
is placed between them. This method is said to ensure 
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stand, giving any trouble what- ———_ 








ever. In the case of the first 
set, at any rate, there was no 
chance of any trial runs. Im- 
mediately the erection was 
completed the plant was put 
to work, and that it has run 
without hitch until the pre- 
sent certainly reflects credit 
upon both the firms concerned 
in the manufacture. Tramway 
generators as many of our 
readers are aware, are sub- 
jected to numberless very severe 
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strains in the course of a day’s 
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working. The line may, for 
instance, be short-circuited, 
or partially so, for a more or 
less lengthy period. At such 
times the momentary load on 
the dynamo and engine are far 
greater than the full working 
load, and the shock comes 
suddenly. Just as suddenly 
the load is taken off, either 
naturally by the disappearance 
of the short circuit or by means 
of automatic devices, and the 
load falls from something very 





More than Full Lead. 





large to nothing in an instant. 





Our American cousins may at 
one time have been ahead of us 
as regards electrical traction 
generators, but in this and 
many other instances our 
manufacturers have shown that 
when the necessity arises, when 
the demand for plant comes, they are able to supply 
machines to do their work perfectly, whatever the nature of 
the work demanded of them. We dwelt upon the question of 
the way these engines governed in the reference already men- 
tioned. There is no need therefore to make further mention 
of it than to say that the range is about 2 per cent. The 
speed of the engines, which are of the horizontal side-by-side 
type, is 120 revolutions per minute, which is certainly high 
for this size of engine. The ordinary running load varies 
from about 200 to 1400 ampéres at 550 volts. Occasionally 
the ampéres exceed 1700 for a short time. 
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Fig. 2—FIELD RING 


_ The crank shaft is 16in. in diameter and the bearings are 
30in. long. .The shaft is enlarged to 21lin. in diameter where 
it passes through the boss of the fly-wheel. This is built up 
of sections which are dowelled together, and placed upon the 
shaft between the high and low-pressure portions of the 
engines. It is 15ft.in diameter, and weighs over 40 tons. 
The dynamo shaft is connected direct to the crank shaft at 
the low-pressure side of the engine by means of solid 
couplings forced upon the two shafts. The outer end of the 
dynamo shaft is carried in a massive bearing which is bolted 
to the bed of the low-pressure portion of the engine. 

The diameters of the cylinders are 29in. and 55in., and the 
stroke is 32in. This short stroke was necessitated by the 
high speed at which it was specified the engine should run. 
It gives the cylinders a rather stunted appearance, which is 
accentuated by the manner in which they are lagged. The 
steam is taken by the main steam pipes to the bottom of the 
high-pressure cylinder and right round the jacket of the 
cylinder, entering the covers and valve chambers at the top. 
When the exhaust steam leaves the high-pressure cylinder it 
1s passed through a separator, which is heated with live 
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Fig. 1—INDICATOR DIAGRAMS 





almost constant pressure in the low-pressure receiver, and to 
enable the engine to deal more easily than it otherwise would 
with any sudden change of load. On a Moscrop diagram, 
which we have before us, and which shows the day’s working 
for the 24th of last September, a very nearly straight line, with 
wonderfully small variations, is shown. The accompanying 
diagrams—see Fig. 1—reproduced from cards taken from 
one of these engines, serve to show the excellent manner in 
which the valve gear carries out its work. It will be observed, 
too, that even in the heaviest diagrams of the three, which 
were taken when more than full load was being taken from the 


| dynamo, that there is an ample margin of power. 


Particular care has evidently been bestowed on the 








Fig. 3—ARMATURE CORE 


design and manufacture of the valves and the various con- 
necting-rods, &c., which work them. All the bearing surfaces, 
for instance, are exceptionally large. The pins are made 
from case-hardened Yorkshire iron, and are held in place by 
cones and nuts, so as to facilitate withdrawal when necessary. 
Every bush, too—and all are of gun-metal—is adjustable by 
means of a wedge and bolt. In the same way all the connect- 
ing-rods are also adjustable. The rocking arms for carrying 
the excentric rods are made of cast steel, and their bosses are 
bushed with gun-metal. They rock upon large diameter 
shafts which, are case-hardened. The excentric straps, 
connecting-rod big ends, and main bearings are lined with 
white metal. As a result of the accuracy of the workmanship 
and proportions, the running is exceptionally noiseless, and 
very heavy changes of load under ordinary working 
conditions, amounting to perhaps as much as over 700 horse- 


with ball bearings. In addition to the ordinary working 
governors the engines are also provided with an electric 
knock-off arrangement as well as a separate governor for 
closing a throttle .valve in case of emergency. This safety 
governor, which is not belt driven, of course minimises the 
defect of the speed governors being belt driven. 

The electrical knock-off arrangement consists of a special 
relay connected across the dynamo terminals, an electro-mag- 
net whose circuit is closed by the relay, and a trip catch in 
connection with the weighted lever of the throttle valve, 
which on closing cuts off the steam to the engine. The arm- 
ature of the relay is adjusted to act only upon a predeter- 
mined rise of electrical pressure being exceeded from whatever 
cause ; the circuit to the electro-magnet is then closed, when 
it releases the trip catch, so allowing the weighted lever to 
fall and close the valve. A switch is also fitted to allow of 
the closing of the electro-magnet circuit by hand. 

On page 588 we give outline drawings of the engines, and 
on page 592 reproductions from photographs taken in the 
generating station. ; 

Both engines work condensing and drive their own jet 
condensers. The condenser is in each case placed in a pit at 
the back of the low-pressure cylinder, and each has two ver- 
tical single-acting jet condensers driven by means of a bell- 
crank lever from the tail end of the piston-rod which is pro- 
longed through a stuffing-box in the cylinder cover. The air 
pumps are made of Muntz metal. 

The dynamo has twelve poles; the greatest outside dia- 
meter of the magnet frame over the circular part is 12ft. 8in. 
The internal bore of the magnets is 9ft. gin. The whole 
magnet frame construction is of steel, and the magnet frame 
is in four quadrants. The width of the pole faces is 2ft. 3in. 
The magnet coils are partly in shunt and partly series, the 
compounding being such asto keep astraight-line voltage curve 
at the terminals. The hub of the armature is of cast iron, and 
is fitted with two end rings. The charcoal iron core is built 
up in the ordinary way, and held in position by the pressure 
of the end rings, and bolts passing through the end rings, 
and holes drilled and reamered in the core discs. The wind- 
ing of the armature is composed of bars laid on in what is 
known as the barrel method, the connections to the com- 
mutator being taken down by copper strips, slightly curved. 
The commutator itself has a hub of cast steel, and is made in 
the ordinary way; the diameter is 4ft. Gin., and its face is 
1ft. 2in. Current is taken off by means of 120 carbon brushes, 
ten on each stud. The weight of the armature complete 
with short piece of shaft is about 28 to 29 tons. The magnets 
complete weigh about 30 tons. We give reproductions from 
photographs of the field ring and armature without winding 
—see Figs. 2 and 3. 

The switchboard for these sets is erected in a gallery over- 
looking the engine-room, and is divided into sixteen fitted 
panels of black polished marble, two panels for the generators, 
two for the booster motors, four for the feeder battery 
circuits, and eight panels for the ordinary feeder circuits, each 
being fitted with the requisite ammeters and volt meters, 
automatic cut-outs, and switches. The most novel portion of 
the board is the lever shutter switch, which has recently been 
brought out by John Fowler and Co. The switch is operated 
by pulling a lever, which, as soon as the contacts have broken, 
releases an insulating shutter, which instantly flies up and 
prevents an arc following the lever contacts. In putting the 
switch into circuit again when the lever is pressed forward 
it automatically lowers the shutter and allows the contact 
plugs to enter the sockets. 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE first students’ meeting of the session was held at the Institu- 
tion on Friday evening, December 7th, the President, Mr. James 
Mansergh, in the chair. 

A paper on ‘‘ Dock Gates” was read by Mr. F. K. Peach, Stud. 
Inst. C.E. The following is an abstract of the paper:—The 
entrance or passage to a dock is usually provided with at least 
one pair of water-tight gates to render the level of the water in the 
dock independent of the variation of the tide ; gates of timber and 
iron are considered with reference to their respective advantages 
and disadvantages. The form of construction has gradually im- 
proved, and the old form of straight gate has been succeeded by 
the more modern forms of the Gothic arch and circular gates ; the 
points of support of the gates, the quoins, sills, and gate recesses, 
mitre-posts, &c., are of importance. The gates at Dover Harbour 
—which are of the Gothic arch form—are described in detail. 
They are constructed of wrought iron, with the exception of the 
heel-posts, sills, and mitre-posts, which are of greenheart. They 
were erected in the year 1888, at the entrance to the Wellington 
Dock, when the entrance was widened from 60ft. to 70ft. The 
mode of working the gates and their maintenance is described. 
Repairs were recently carried out in connection with these gates ; 
they were both removed from their pivots, taken away clear of the 
entrance and thoroughly cleaned ; the sills, mitre and heel-posts 
were renewed, and several repairs were necessary for the stone 
facing for the sill, and also for the heel-post stone. The damago 
necessitating these repairs was chiefly caused by the swell in the 
tidal harbour against the outer face of the gates, which caused the 
closing chains to break. The paper is accompanied by several 
photographs of this work. 

A discussion followed, in which Messrs. L. H. A. Shadwell, 
H. W. Fitzsimons, and C. E. Inglis, B.A., Studs. Inst, C.E., took 
part. 








STEEL PROGRESS IN THE SOUTHERN StTaTES.—The world has 
heard a good deal of late about the rapid progress of the Southern 
States in the iron and steel industry. Men in the North are be- 
ginning to pay close attention to the possibilities_of the other part 
of their country, whence arise rumours of large plants to be esta- 
blished. Most of these rumours are baseless or premature, but 
interest in the South is certainly spreading. The American Steel 
and Wire Company is credited with endeavouring to get a foothold 
there by the absorption either of the Tennessee Coal, Iron, and 
Railroad Company or the Alabama Steel and Wire Company. It 
is stated that a definite proposition has been made to the Alabama 
Steel and Wire Company to sell its rod, wire, and nail mill at 
Ensley, and it is further asserted that the acceptance of the pro- 
position was not even considered. The rod mill has constantly 
enlarged operations ever since it started a year ago, and is now 
running day and night to fill the demand for its goods. Its trade 
in the South-West is particularly large, and it ships a good deal to 
Europe, making it a formidable competitor for the American Steel 
Company in this direction. Significant, also, is the announcement ~ 





power thrown suddenly on add off, make no appreciable 
difference as regards the sound. There is not a knock to be 
heard in any part. 

The governors are belt-driven with two 3}in. belts each. 
Exception may be taken to this method as being much less 
reliable than direct driving, but in the present instance we 
understand that there has been no trouble. The governors, 
the form of which will be seen in the illustrations, are fitted 





that an ex-president of the Carnegie Company—apparently Mr. 
Frick or Mr. Phipps—is to become chairman of the Tennessee 
Coal and Iron Company. This company has recently enlarged its 
works, and the growth of both its iron and steel and its coal 
business has enabled the directors to put the common stock on an 
8 per cent. dividend, and following upon this, it has been deter- 
mined to create a new office, so that the expanding business may 
the better be handled. 
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MEANS OF COMMUNICATION IN RUSSIA. 


THE accompanying engravings will almost explain them- Tue total length of the Russian railway system is far from 
selves to railway men. They illustrate a coupling invented | being in EK gous to the size of the empire, although a 
by Mr. Hill, of 11, Victoria-street, which has been very | system which comprises in round numbers 50,000 kiloms. 
favourably received by the engineers, traffic managers, and | may claim to rank among the leading railway systems in 
shunters of several leading railways, and with which some Europe. While in France there are 1100 kiloms. of railway 
hundred wagons have already been fitted. to every million inhabitants, there are in European Russia 

The broad principle is simply that of the shunting pole. | only 374 kiloms., and in Russia, in Asia, 432 kiloms. to the | 
Each wagon is fitted, so to speak, with four permanent | same number of the population. Again, in France there are 
shunting poles. It is not an automatic coupling. It can be | 784 kiloms. of railway lines to every area of 1000 square 
fitted for quite a small sum to any wagon, and it interferes | kiloms., in Switzerland there are 91°4 kiloms., and in 
with no existing arrangement. Germany 87:6 kiloms. to the same area; in Russia there are 


HILL’S WAGON COUPLING. 








LESSONS OF THE PARIS EXHIBITION. 





THIS question was again under discussion by members of the 
Manchester Association of Engineers at their meeting held on 
ae gf the president, Mr. Henry Hodgson, occupying the chair. 

Mr. Vose observed that, as regards machine tools, continental 
engineers appeared to have grasped pretty well the leading lines, 
and any tools we sent over there would have to possess some 


| special feature if they were to find a market. 


Mr. J. Saxon remarked that a continental exhibitor expressed 
to him the opinion that one fault of English engineers was that 
they still stuck to the Corliss valve, and that if they would only take 
up the Colman or Sulzer valve they would “ beat their continental 
rivals hollow.” 





HILLS SHUNTING POLE COUPLING 


All wagon couplings consist of three links, one with a| only 7:7 kiloms. of railway to every 1000 square kiloms. 
shackle. Mr. Hill takes the middle link, closes it in the | From these figures it will be seen that if Russia is to be 
middle, and wraps round the closed place, or neck, the ends | placed on the same scale of development with regard to its | 
of the sk unting poles, as seen in the photograph. The poles | railway system it must possess not 50,000, but 500,000 kiloms. | 
are of thick tubing, with solid ends stuck in and secured | of railroad. In spite of the extension of Russian railways | 
with a cotter. The pole rests in a large eye made in a bracket | carried out of late in various directions, the Sseverny Kuryer | 





bolted to the headstock, close to the buffer. The pole is bent 
at the end, and in this bend lies the secret of success. The 
shunter, by leaning on the bent end, twists the bar, and, at 
the same time, swings over and raises the link until it will 
drop on the hook of the wagon. The action is difficult to 





HILL'S COUPLING 


explain, but it can be learned in a minute, and wagons can | 
be coupled and uncoupled with one hand with the greatest | 
ease. 
The invention is simple to the last degree. The whole | 
afiair is rough-and-ready and cheap. It, beyond question, | 
makes shunting as safe as any appliance can make it; and 
altogether it appears to be an extremely satisfactory solution 
of & considerable difficulty. 


Trade, and the Railway Association, it will be 1 
into use, 








Naval ENGINEER APPOINTMENTS.—The following appointments 


have been made at the Admiralty :—Fleet engineers: Rule, to 
the Vivid, additional for the Temeraire ; J. R. Pedrick, to the Cam- | 
bridge, additional for the Conqueror; W. G. Parsons, to the | 
Alexandra ; W. H. Pibworth, to the Duke of Wellington for the | 
Swiftsure; H. B. Rashbrook, to the Vivid, additional for the 
oe T. Rule, to the Europa (lent). Chief engineers: | 
T. R, Reynolds, to the Duke of Wellington, additional for the | 
(ilatton ; J. T. H. Ward, to the Pembroke, additional for the 
Northumberland ; W, F. Hincheliff, to the Duke of Wellington, 
additional for the Iron Duke ; G. W. Murray, reappointed to the 


Sylvia; W. G. Ludgate, reappointed to the Duke of Wellington. | 


| 


Engineers: R. W. Martell, to the Duke of Wellington, additional 
Phe Violet ; J. E. Moorshead, to the Victory, additional for the 
ulture, 


a We believe we are correct in | 
saying that, the moment it has been passed by the Board of | 
argely put | 


upbraids Russia with having earned the title of ‘‘ the country | 
without roads.” | 

Not alone is Russia, in comparison with its immense size, 
lacking in railway accommodation; there is also a greatly 
felt want of long standing with regard to highways and | 
ordinary roads. It is somewhat | 
strange that, while Poland is well | 
and sufficiently supplied in this 
latter respect, in the rest of 
European Russia there are such 
roads only to a length of 12,048 
versts, or 8032 miles, and it is 
becoming more and more appa- 
rent that the construction of high- 
ways and roads ought to have 
kept pace in a higher degree with 
railway construction. In_ the 
Petersburg and Moscow Govern- 
ments, the length of made roads | 
at present available amounts to 
50ft. to every two-thirds of a! 
square mile. This ratio decreases | 
gradually until in eight govern- 
ments there are only 6ft. of high- 
way to the above area, and in 
fourteen Governments, that is, in 
the northern Governments, in | 
many of the Volga Governments 
in south-eastern Russia, and in 
the territory of the Don Cossacks | 
northwards of the Sea of Azov 
there are, generally speaking, no 
high roads. In Prussia there are 
128 "yards of high road to every 
two-thirds of a mile of the area 
of the country, and 666 yards in | 
F ae! England. Thus, European Russia 
is far behind in this matter, and the inference is that the 
Imperial and local authorities have alike under-estimated the 
importance of providing well-made high roads. In fact, 
scarcely any new high roads have been built since 1864. It is 
true that the construction. of new lines of railway may, to a 
certain extent, make up for the absence of roads; but the 
railways must be fed, and therefore a proper systems of roads 
is all the more indispensable, especially as the present railway 
accommodation in Russiais far from being commensurate with | 
the size of the empire. The apathy of the authorities so far 
as road-making is concerned is counterbalanced in some | 


| measure by the fact that Russia possesses an admirable river | 


system ; for at least four months in the depth of winter the | 
heavy snowfall permits the possibility of making tracks for 
sleighs in every direction, and in many cases without any 
regard to the beaten tracks followed by vehicles during the | 
rest of the year, while the frozen surfaces of many of the 
great rivers are used as ways of communication. | 








ALMANACS, CALENDARS, &e. 


WE have received from Thos, Robinson and Sons, Limited, | 
Rochdale, a wall calendar, the leading feature of which is that | 
the dates are arranged in groups of six working days, on tear- 
off slips, Sundays having been omitted, 





| the advantage was more apparent than real. 
| gave the English locomotives a good appearance was that 


Mr. Mellanty said he considered the continental marine engineers 
were not “in it” when compared with British engineers, not only 
as regards design and simplicity, but also as to price; and the 
vertical engines for electric light work that had been so much 
talked about were not comparable with the ordinary marine engine 
that any big firm on the Clyde or the North-East Coast would turn 
out every week ; and he thought that stationary engine builders 
would have to look to those districts rather than abroad for the 
most formidable rivalry in the design of engines for such purposes. 
He might, however, say that the Diesel motor appeared to be far 
ahead, at any rate in principle, of the ordinary oil engine, and it 
was to be regretted that it had been left to continental engineers 
to forestall us in designing it. With regard to technical education 
he might point out that there was no lack of men in this country 
who had served five or six years’ apprenticeship, and then attended a 
technical school for further education, and had a good knowledge of 
engineering, but they often had a difficulty in getting posts at any- 
thing like a reasonable salary, owing to a mistaken prejudice 
which many employers seemed to have against anyone who came 
from a technical college, 

Mr. Joseph Nasmith reminded the members that, through the 
action of the Manchester Corporation Technical Instruction Com- 
mittee, the important educational exhibit of the United States 
was being brought to Manchester, where it would be on view early 
in the New Year. He also pointed out that one of the lessons to 


| be learned, particularly from the Americans, was that. however 


important it might be to design and manufacture, it was equally 
important to know how to sell. 

Mr. Row thought that British tirms had not paid sufficient 
attention to appearance in their exhibits, As to the Creusot 
marine engine, this had the appearance of complication, owing to 
its having to be kept within certain limits of space, but otherwise 
it was a really good piece of work from beginning to end. 

The President remarked that, in his opinion, the British portion 
of the Exhibition in the metallurgical and mechanical line was 
very poor and small indeed, and included nothing to boast of 
except the locomotives and textile machinery. As to locomotives, 
One thing which 


all the valve gear was inside, whereas in the foreign loco- 
motives it was exclusively outside. The question then arose as to 
which was the easiest to get at, and of course the outside gear 
was the most accessible. In his opinion the Walschaert valve gear 
was better than the ordinary link motion, because it gave equal 
distribution at all points of cut-off. As to machine tools, with two 
or three exceptions, in which American ideas were adopted, there 
was nothing specially new or original in the English exhibits, As 
to stationary engines, he doubted whether the throttle and auto- 
matic cut-off could be successfully combined. There should, how- 
ever, be no difficulty in a varying Corliss gear to control an engine 
when the whole of the load was thrown off. One great point 
about the foreign engines was the evidence they afforded of 
the attention that had been paid to every detail, and as an 
example of careful design and finish he might specially mention 


| the engine shown by Carels, of Ghent. As to the best type of valve, 


they might be convinced that the Sulzer or Colman was preferable 
to the Corliss, but the difficulty would then be to persuade their 
customers to take the same view. He believed the purchasers of 
engines and tools in England were more to blame than engineers 
themselves, as they were not always willing to pay the price for 

ood thing, and looked rather for the lowest estimate of first cost 
rather than for something which would do the best and most 
economical work. With respect to the improved tool steel shown 
by the Bethlehem Company, however, although they were the 
first to introduce such a steel, still something had also been done in 
this country with a view of increasing the speed of tools. With 
regard to the education of the young engineer, we were a long way 
behind the Continent and America. As to the Creusot battleship 
engines, although they appeared complicated owing to the height 


| and space occupied having to be kept down they were a very g 
| type of engine. 


Mention had been made of the Diesel engines, 


and he might tell them that a company was being formed for 


| manufacturing them in this country, and in this he was taking 


a part. In conclusion, he might say that the show at 
‘aris certainly would not lead the foreigner to believe we were it 
the front rank in engineering, and unless we looked to it we would 
ultimately be accounted not first, but a long way behind, 
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RAILWAY MATTERS. 


Accorpixe to a despatch from Pittsburg, 6000 tons 
of steel rails have been ordered by the Great Eastern Railway of 
England from the Carnegie Company. 


Last month there were deposited twenty-seven appli- 
cations for orders authorising the construction of light railways. 
Of this number eighteen of the lines are new, and the total mileage 
is 1424. 

Toe Works Committee of the Beckenham Urban 
District Council are considering the proposed electric railway or 
tramway for the purpose of improving the communication between 
Beckenham, the Crystal Palace, and Croydon. 


THERE appears to be some prospect of the Derby and 
Ashbourne light railway project being proceeded with, preliminary 
difficulties and differences concerning the mode of construction of 
the rails within the borough having been tentatively, at all events, 
settled. 

Or the 138 railways in Canada, covering 16,000 miles, 
and owned by 74 companies, with a joint revenue of some 
£5,000,000, the Government at present owns only two—the 
“1.C.R.” and the line on Prince Edward Island—with a mileage 
under 2000. 


Wauen the Vera Cruz and Pacific Railway is constructed 
vid Cordova, on the Mexican Railway, another means of communi- 
cation between the Isthmus of Tehuantepec and the capital will be 
at the service of the public, Several miles of the Vera Cruz and 
Pacific Railway from Cordova, vid Monzorongo, are already laid. 


THE proposal to form a by electric railway connecting 
the village of Lyndhurst with Lyndhurst-road Station has so far 
progressed that application will be made in the ensuing session of 
Parliament for the necessary powers to carry out the project. The 
proposed railway would pass almost exclusively over forest land. 


THERE are five railway companies in existence in 
Uruguay, of which the Central is by far the mostimportant. There 
were, towards the end of June, about 1604 kiloms. open, of which 
1149 kiloms, are guaranteed by the State. The minimum cost per 
kilometre appertains to the Central, viz., 27,925 dols. The traffic 
appears to remain about stationary. _ 


THE number of accidents to trains on the railways of 
the United States in October was 257, by which 74 persons were 
killed and 176 injured. The accidents included 126 collisions and 
127 derailments, A classitication shows that 14 accidents were due 
to defects of road, 31 to defects of equipment, 79 to negligence in 
operating, 18 to unforeseen obstructions, and 115 are ‘‘unex- 
plained.” 

Tue directors of the South-Eastern and Chatham and 
Dover Railway companies have decided to appiy to Parliament for 
p wers to construct a new bridge across the Swale, an arm of the 
sea which divides the Isle of Sheppey from the mainland of Kent. 
The existing road and railway bridge at King’s Ferry was built 
when railway communication was established with the Isle of 
Sheppey. 

THERE has recently been a marked improvement in the 
time kept by the trains on the London and South-Western Rail- 
way into Waterloo Station, says the Times. Last week on Tuesday, 
Wednesday, and Thursday, 85°38 per cent. of the trains were to 
time. Trains arriving from five minutes to one minute before 
time were no less than 89 on Tuesday, 62 on Wednesday, and 74 on 
Thursday. On Friday and Saturday, in consequence of race 
meetings, the result was not so good, but all the business morning 
trains were punctual. 


Tue North-Eastern Railway Company disclaims any 
idea of racing from London to Scotland. It has no intention of 
reaching Edinburgh before the booked time, 6.15 p.m., and explains 
that recent late arrivals have been caused by floods, which have 
almost entirely stopped the traffic on their main line to the North, 
necessitating its diversion to a somewhat circuitous route, not 
suitable for fast running. It is expected that the main line will 
soon be in proper working order, and then there will be no difficulty 
in running the train according to scheduled times. 


Amon6st the railway Bills to come before Parliament 
during the 1901 session is one for power to construct a line connect- 
ing by tunnel under the Solent the London and South-Western 
Ruilway, at a point near Lymington, with the Freshwater, Yar- 
mouth, and Newport Railway at Freshwater, in the Isle of Wight. 
The tunnel, says the Railway News, will be of a size to take the 
ordinary stock of the South-Western Railway, and constructed in 
the usual manner, with brick and cement, other than about the 
middle portion, which will probably be constructed similar to the 
electric railways in the metropolis, It is understood that the 
character of the soil to be penetrated is favourable to the enterprise. 


THE Norwegian Government has asked the Storthing 
to grant the necessary funds for a detailed survey of another rail- 
way link between Norway and Sweden, which would eventually 
make the fourth railway between the two countries. The line is 
to run from Elverum, in east-central Norway, vié the great timber- 
producing district of Trysil, and across the frontier into the rich 
province of Dalcarlia, whence there is direct railway connection 
with the important ports on the Baltic. This line is worked by 
the Mord-Venern Railway Company, which is taking part in carry- 
ing out the scheme. It is anticipated that the new line will be of 
great importance to the Norwegian timber industry in the central 
parts, through export from the Baltic, and an expert who has 
een commissioned to provisionally survey the Norwegian section 
reports that it offers no great technical obstacles, even to a heavy 
timber traffic. 


THE construction of three new railways is proposed in 
Poland. These lines are first, from Kholm in the province of 
Lublin through Oukhané, Neledov, and Grubeshov to Krylov, with 
two short branches, one from Grubeshov to Strijeva, and the other 
from Krylov to Mirtché, The cost of construction of the line, 
which is to have the normal gauge of 5ft., is estimated at 2,500,000 
roubles, The second line will be of narrow gauge, and will start 
from the Mekhov Station on the Ivangorod-Dombrovo Railway, 
and will pass through Kalina, Velika, Dzialoschitsé, Skalmerj, 
and Kazimerj, terminating at Proschovits¢, with branches to 
Loubno and Shreniava, where there are sugar refineries. The total 
length of this line will be 67 versts, and it is proposed to form a joint 
stock company with a capita] of 2,400, roubles to undertake 
its construction. The third line, which it is proposed to construct 
on the narrow gauge, will connect Schidlovetz with Prjissoukha, with 
branches to Yanov and Kouznitsa, the total length being 36 versts. 


Two derailments which have occurred recently on the 
Siberian Railway are a further proof, if any were needed, that the 
line has been too lightly constructed to enable it to carry the heavy 
locomotives now running on it, to say nothing of the ever-increasing 
goods traffic. The first derailment referred to was caused by a 
‘burst rai!,” and, of course, until the entire line has been relaid 
with heavier and sounder rails, there will be always the risk of 
other “burst rails,” causing loss of life and interruption of the 
traffic. The second accident, which is the fifth of this nature on 
the new line, shows that the supervision exercised over the traffic 
is fartoo weak. The control of the line is in the hands of one man, 
while the general management is not on the main line, but on 
one or other of the branch lines, th the people and the Press 
of Siberia have come to the conclusion that to ensure the proper 
working of the line in the best interests of the country, the Siberian 
Railway ought to be divided into three or four separate and 
independent sections, 





NOTES AND MEMORANDA. 


Tue gold yield of Victoria for the last eleven months 
amounted to 724,909 oz. 


Durine the last ten years the amount of coal mined in 
Tndia has increased from 2,168,500 tons, to 4,937,000 tons in 1899— 
a growth of 128 per cent. The production of iron amounted last 
year to 60,700 tons, 


ACETYLENE may be liquefied at 97 deg. Fah. by a 
ressure of 68 oat AP or at 68 deg. Fah. by a pressure of 

“8 atmospheres. In this state one volume of liquid acetylene 
will produce 340 volumes of free gas. 


A NEW sewerage system is being provided at Vera Cruz. 
The work is being carried out by S. Pearsonand Son. The sewage 
will be pumped into deep water out at sea. New waterworks are 
also under consideration, and the tramways are to be converted 
for the use of electric power. 


At one of the coal borings in the Pas de Calais a 
crown, of the value of £800, was worn out after having madea hole 
only 32ft. deep, This quick wear is due not only to the extreme 
dryness of the strata, but, above all, to its small degree of cohesion ; 
so brittle is it, the small fragments and pieces of the rock break 
off and become jammed between the crown and the walls of the 
boring, and this tends to loosen the diamonds, and thus the crown 
is worn out in a very short time. 


OnE of the largest chimneys in New York State, and 
probably in the country, has just been completed at the nev power 
station of the Semennerady motive Works. The chimney is 
200ft. in height, and is 32ft. square at its base. For nearly 40ft. 
it rises perpendicularly, and then assumes an octagonal form and 
gradually batters to 16ft. in diameter at the top, where it flares, and 
issurmounted by an iron cap3ft. high. The flue is10ft. in diameter. 
About 600,000 tons of brick were used in its construction. 


From the commercial statistics of Switzerland for 
1899 just published, it appears that the output of watches in that 
year was the largest ever recorded, and that about 20 per cent. of 
the whole manufacture was exported tothe United Kingdom. The 
total exports to all countries comprised 2,366,426 nickel watches, 
value £812,800; 3,086,770 silver watches, value £1,515,240; 
800,258 gold watches, value £1,622,920 ; 6769 chronographs and 
repeaters, value £52,160 ; total 6,260,223 ; value, £4,008,120. 


THE quantity of gold and platinum extracted from the 
Oural deposits continues to decrease steadily. According to infor- 
mation furnished by the Office of Mines for the Oural District, the 
quantity of gold extracted during the first eight months of 1900 
amounted to 374 pouds 20 livres, a decrease of 56 — 18 livres 
on the corresponding period of the previous year. e quantity of 
yews extracted was 217 pouds 15 livres, as against 252 pouds 
8 livres for the first eight months of 1899, A poud = 36 Ib, (avoir- 
dupois), 

Durinc November English shipbuilders Jaunched 34 
vessels, of about 106,927 tons gross, against 19 vessels, of 54,924 
tons gross, in October ; 24 vessels, of 76,494 tons gross, in Novem- 
ber last year ; 26 vessels of 72,604 tons, in November 1898, and 14 
vessels of 34,681 tons in November, 1897. For the eleven months 
English builders have launched 253 vessels, regating 701,160 
tons gross, comparing with 277 vessels, of 780,148 tons, in the 
corresponding period of last year, 311 vessels, of about 780,315 tons 
gross, in 1898, and about 530,030 tons in 1897. 


A REporT by the Board of Trade on their proceedings 
under the Weights and Measures Acts has been issued. It states 
that the Board have been asked toapprove the use of avoirdupois 
weights of the following denominations :—50 lb., 251b., 10 lb., and 
5 lb., being aliquot parts of the ‘‘cental” of 1001b. The series of 
avoirdupois weights at present in use includes: 56 Ib., 28 Ib., 14 Ib., 
7 lb., and 4 lb,. and after careful inquiry it was held that the con- 
current use in trade of two series of weights would lead to con- 
fusion, and might facilitate the commission of fraud. 


Accorp1nG to the report on the condition of the metro- 
= water supply during the month of October, made by the 

ater Examiner appointed under the Metropolis Water Act, the 
average daily supply delivered from the Thames during the month 
was 119,499,784 gallons ; from the Lea, 42,406,973 gallons; from 
—_e and wells, 49,566,584 gallons; from ponds at Hampstead 
and ighgate, 1925 gallons. The daily total was, therefore, 
211,475,266 gallons for a population estimated at 6,150,102, repre- 
senting a daily consumption per head of 34°39 gallons for all pur- 
poses, 

Durine the year ended June 30th last 24 persons 
were killed and 65 injured by boiler explosions in the United 
Kingdom. The average number killed and injured during the 
last eighteen years were 29°2 and 61°5 respectively. The number 
of preliminary inyuiries held during the year, under the provisions 
of the Boiler Explosions Acts, was 59, and in 13 cases formal in- 
vestigations followed. In 28 cases the boilers which exploded had 
been inspected on behalf of insurance companies, classification 
societies, or in connection with the survey of passenger steamships, 
but in ten of these cases the explosions were not due to defects in 
the condition of the boiler. 


ACCORDING to a writer in an American electrical paper, 
the electric arc furnishes the best means of cutting through pieces 
of structural iron and steel such as girders. Fcr successful sawing 
of structural steel, a current of not less than 350 ampéres should be 
used for quick working. The are carbon should be about 14in. 
diameter, and connected to the negative side of the circuit. A 
pratt J aluminium band bolted round the carbon, and framed in a 
wooden handle, has been found the best method of holding the 
carbon. To steady the current, a length of No. 18 German silver 
wire, sufficient to absorb all but 70 volts or 80 volts at the required 
rate of current flow, wound on a wooden frame and immersed in a 
pail of running water, is usually employed, The cutting is rough 
and jagged. 


WE learn from an American contemporary that a new 
kind of wooden pipe has been introduced’by a company at Spokane, 
Washington, U.S.A., and been put to practical use in that 
distsict. This new pipe is made like the Wyckoff pipe, in standard 
lengths, but instead of being cut out of a solid log in one piece, 
each length is made up of staves wound with galvanised steel wire 
under tension. The sizes made are 2in. to 8in. internal diameter. 
The staves are kiln-dried Oregon fir, Jin to l}in. thick. Joints are 
made with a male and female socket on the small sizes and a 
sleeve and butt joint on the larger sizes. Some Sin. pipe of this 
sort wound with No. 4 copper wire has been tried in mines, where 
the acid water rapidly destroys ordinary iron pipes, and with 
excellent results, is pipe has been tested to 500 Ib, pressure. 


Ur to the present not one of the thirty attempts to 
win coal in the south of the Pas de Calais coal basin has met with 
much success, although at some places the boring has been carried 
to a depth of 1950ft. The collieries of the Pas de Calais exploit 
the coal at a depth varying between 975ft. and 1135ft., a fact that 
leads one to doubt whether the majority of the borings in exist- 
ence will ever yield any profitable result. The strata of Pas de 
Calais is extremely dry, and on this account progress is exceedingly 
slow, falling in of the bore, as well as breakage of the rods, being 
frequent. The strata is of the Devonian formation, covered by 
chalk and marl. Diamond boring has been employed in three 
different instances at depths varying from 975ft. to 1300ft., but it 
has been necessary to abandon this method, says Boring and Driil- 
ing, because of the great rapidity with which the diamonds wear 
out, 





MISCELLANEA. 


AccorpiInG to the Frankfiirter Zeitung, the firm of 
Edrhardt, of Eisenach and Diisseldorf, is supplying England with 
eighteen batteries of quick-firing guns, 900 ammunition » 
and 54,000 cartridges, in execution of a contract made with the 
Chartered Company last April. 


A new White Star Liner, the Suevic, was launched 
from the yard of Harland and Wolff, at Belfast, last Saturday. 
She is identical in dimensions and tonnage with the Runic, which 
was launched in October and which is to be despatched on her first 
voyage on January 3rd. She hasa length of 565ft., a breadth of 
64ft., and a gross tonnage of 12,400 tons. 


At an important meeting of Spanish capitalists held 
at Cadiz lately, it was decided to re-organise the Spanish Naval 
Construction Company, for the purpose of establishing an extensive 
shipbuilding yard at Cadiz. The company is also to undertake the 
manufacture of agricultural and other machinery. For the pur- 
pose of supplying pig iron, smelting furnaces are to be erected. 


Our South Wales correspondent writes: —‘“ Intelli- 
gence has just been received to the effect that the Abertillery 
tin-plate works and the Waterloo tin-plate works offered for sale 
at Tokenhouse- yard, London, by Steph and Al der, 
under an order from the High Court of Justice, failed to get a 
purchaser. No bids were made, though the attendance was large.” 





A MEETING of Midland cycle manufacturers was held 
at Coventry last Friday to protest against the War-office specifi- 
cation for a number of bicycles for which tenders had been invited. 
The machines were for Natal, and it was ified that a certain 
firm’s fittings should be used. The War-office admitted that the 
tender was not according to instructions, and that it would be 
amended so as to allow manufacturers to make their own parts for 
the bicycles. 


WE understand that negotiations are practically com- 
pleted by which the Moss Bay Iron and Steel Company, Working- 
ton, will acquire the concern of Sir James Bain and Co., at 
Whitehaven, and other places in West Cumberland. The change 
proposed is one of the most important that has taken place in the 
district for ow years. Bain and Co, lease the Earl of Lonsdale’s 
collieries at Whitehaven, besides being interested in other 
important concerns in the district, 


Tue steamer Dunstan was docked at Greenock this 
week, with over 3000 tons .of steel plates and angle steel for local 
shipbuilders, The steel is from Carnegie’s Works, and was ship 
at Philadelphia This is the first full cargo of American maniifac- 
tured steel to reach the Clyde. Other two cargoes are on their 
| here. Notwithstanding the railway freight to Philadelphir, 
and the ocean freight, the steel has reached the Clyde 1Cs. per ton 
cheaper than the present home prices, 


THE Danube-Save Canal, which the Hungarian Go- 
vernment proposes to construct, is for the purpose of providing a 
short and cheap route for the transport of bulk freights to Fiume. 
The canal will run from Vukovar on the ube to Samac on the 
Save, and will havea length of 574 kiloms, The distance Letween 
these two points by the natural waterway is 479 kiloms. From 
Samac it is intended to make the Save navigable as far as Sissek, 
a distance of 288 kiloms, From Sissek the route will be continued 
to Karlstadt, a distance of 135 kiloms., by making the river Kulpa 
navigable between these two points. From Karlstadt to Fiume 
will be by rail. 

H.M. new twin-screw war sloop Espiégle was launched 
from the building slip at Sheerness dockyard on Saturday. The 
Espiégle is a sloop of 1070 tons displacement, She will be fitted 
with engines supplied by the Wallsend Slipway and Engineering 
Company, and estimated to indicate 1400 horse-power, and to 

ropel her at a speed of 13 knots to 13} knots per hour. Her 
ilers are to be of the Babcock and Wilcox water-tube type. 
Her armament will consist of six 4in. quick-firing guns—two being 
mounted forward, two aft, and two amidships—four 3-pounder 
Hotchkiss guns, and two ‘45in. Maxim guns. She has a length of 
185ft., a breadth of 33ft., a mean load draught of 11ft. 3in., and a 
displacement of 1070 tons. 


Ir is stated authoritatively that Naval-Constructor 
Francis T, Bowles will be appointed chief constructor of the 
United States navy on the retirement for age of Chief Constructor 
Philip Hichborn on March 4th next. Constructor Bowles is fourth 
in the list of constructors with the relative rank of captain. He 
entered the naval d in September, 1875, from Massachu- 
setts. Since August Ist, 1895, he has been in charge of the con- 
struction department of the Brooklyn navy ieee. While at the 
Norfolk navy yard, in the 80’s, he superintended the construction 
of the battleship Texas, and when complaints were made that 
the vessel would be unstable, staked his professional reputation to 
the contrary and was triumphant. As chief constructor Mr. 
Bowles will have the rank of rear admiral. 


Ow1ne to the enormous increase in the river traffic at 
Budapest recently, it is proj to construct a commercial 
harbour in close proximity to the capital, somewhat on the lines of 
the docks of the Manchester Ship Canal. The plans have been 
well considered. There will be three basins with a minimum depth 
of three metres from the lowest watermark. The quays—of stone 
—will be of sufficient width to permit the erection of large ware- 
houses and grain elevators, as well as the laying of a double line 
of rails for carrying big cranes. Electricity will be employed as 
the motive power for the cranes and all other mechanical appliances. 
In connection with the harbour a large Peete and coaling station 
is proposed, and in addition, one and a-half million square metres 
of land will be reserved for the erection of factories, Each plot of 
ground will be situated in such a way that factories built thereon 
will have a water frontage and a rail connecting their warehouses 
with the Hungarian State Railways. 


ConSIDERABLE interest will attach to the transporter 
bridge which is about to be erected, with parliamentary sanction, 
over the Manchester Ship Canal and the river Mersey, so as to 
connect the towns of Widnes and Runcorn, It will have a single 
span of 1000ft., and will be of the suspension type, having steel 
cables stiffened by two longitudinal girders, braced horizontally to 
withstand the wind pressure. A frame on rollers will run on four 
lines of rails, attached to the underside of the girders, and from 
this frame will be suspended a transporter car, to be moved to and 
fro by mechanical power. The car, in which covered accommoda- 
tion will be provided for passengers, will be about 55ft. long by 
24ft. wide, and will be very conveniently available for passengers, 
carriages, and wheel traffic of every description, and will be 
capable of accommodating at one time four two-horse farmers’ 
wagons loaded with produce and 300 passengers. 


A MEETING of gentlemen interested in the revival of 
Cornish mining will be held at Winchester House, Old Broad- 
street, E.C., on Tuesday next, at 12 noon, when the following resolu- 
tion will be submitted :—‘‘That it is desirable to form a Chamber of 
Mines under the name of the London and West Country Chamber of 
Mines, having for its first objects, inter alia:—(a) To make known 
to mining investors the merits of the mineral d its of the West 
of England. (+) To keep before the public the doings of the chief 
‘productive’ and ‘progressive’ mines. (c) To answer the 
queries of subscribers in relation to such mines, and to warn them 

inst such enterprises as seem to be of a boguscharacter. (d) To 
advise and recommend such general en ises as water trusts, 
drainage plans, &c., with a view to the exploration and development 
of extensive mineral areas.” The honorary secretary (pro em.) is 
Mr, J. H, Collins, 14 and 15 Broad-street Avenue, London, E.C, 
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TO CORRESPONDENTS. 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which 
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*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. : 


REPLIES. 


A. L. (Balham),—Address, 5, West Fifty-first-street, New York, U.S.A. 


8. C.—Write to the Engineer-in-chief, Tramway Offices, Wellington, New 
Zealand. ; 

Cyciist.—The rubber solution. used in the p tic tire facture 
is, or should be, composed of masticated Para rubber -and coal-tar 
naphtha, 

Borino.—We shall be happy to aid you if it is in our power, but your 
position is unfavourable. We fear the trades union will always stand 
in your way. 

F. W. C. (Gloucester).—The Kalka-Simla Railway is now under construc- 
tion. The secretary's office is at 17, Victoria-street, London, 8.W. The 
office of the Central-Argentine Railway is at 85, Palmerston-buildings, 
London, E.C. 

Brttet.—The Wigan Coal and Iron Company is the chief Lancashire 
maker of billets which quote on the Manchester. market. The only 
other important Lancashire maker is the Barrow Company, but it 
scarcely competes on the Manchester market, as the cost of carriage is 
too great. 

Icnoto.—The words “‘ horse-power cylinder,” appearing in a daily con- 
temporary, to which you call attention, supply no evidence of 
editorial turpitude such as you me It is very obviously a mis- 
print, or a misreading of a shorthand writer's notes for ‘‘ high-pressure 
cylinder.” 

J. P. M.—Your explanation is very old. It is,, however, chemically 
impossible that hydrogen should be set free in a boiler and subse- 
quently exploded. There is quite energy enough available in the 
heated water in the boiler to do all the work of destruction. The only 
question is the precise way in which it acts. 

8. M.—Gearing of all kinds represents loss of power wasted in overcoming 
the friction of the gearing. Numbers of ships have been fitted with 
gearing for driving screw propellers. That: method of driving was the 
first adopted. Paddle-wheels were at first almost always driven by 
gearing You are wasting your time in scheming mechanism of this 

ind. 

An ENGINEER (Calcutta).—The total weight of mountings per ship is 
833 tons for the uld and 907 for the new.. The former, represen y 
the Royal Sovereign :—Four 18-5in. 67-ton guns in mountings without 
shields ; the latter by the Duncan class :—Four ]2in, 414-ton guns and 
mountings with shields. The two complete shields weigh 280 tons 
together ; the powder charge for the old guns was 630 Ib., the cordite 
charge for the new 167 Ib. 

G. D. (Hoboken).—We do not know of any better journal to recommend 

jthan Tae Enorneer. It is our endeavour to keep in touch with all 
branches of mechanical engineering, and in our pages you will. find 
drawings and illustrations cf all notable developments in that direc- 
tion. In French you have the Revue de Mecanique, very good in its 
way, and in German the Zeitschrift dev Vereines Deutscher Ing nieure 
holds an almost unique position in journalistic literature. 

J, P.—There is no special treatise on the "4 t of g or 
any other bronze. The composition of all the copper alloys has settled 
down into a matter of trade secrets, and purchasers are supplied with 
information as to the best methods of working the metal. But no 
outsider is competent to write a general treatise on the subject, and 
for obvious reasons no one in the trade will do it. The firm from 
whom you buy your bronze will tell you all about it. We cannot 
suppose that you propose to make bronze yourself. 

8. D. (Crewkerne).—The material required is not “silicon,” but high 
silicon pig iron, the so-culled “‘ferro-silicon” which is added to 
foundry mixtures in such proportion that missing silicon which has 
been burnt out in previous meltings is restored, and with it the grey- 
ness of the metal. Ferro-silicon is made at—among other ironworks— 
Govan, at Glasgow, and Ayresome, Middlesbrough. The latter firm 
—Gjers, Mills, and Co.—published a statement with some examples 
showing its use, which can probably be got on application. The most 
detailed series of experiments published are those of Mr. T. Turner in 
the Journal of the Iron and Steel Institute some years back. 


INQUIRIES. 


ROSEBANK BLOWER. 
Sir,—We should be much obliged to any reader who could give us the 
name of the makers of the Rosebank blower. 
Blackburn, December 6th. E. H. 














MEETINGS NEXT WEEK. 


THe INSTITUTION OF ELECTRICAL ENGINrERS.—Thursday, December: 


20th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Lecture, ‘‘On the Electrical Engineers (R.E.) 
in South Africa,” by Lieut.-Col. Crompton, E.E. (R.E.), Past-president. 

Society or Arts.—Monday, December 17th, at 8 p.m, Fourth Cantor 
Lecture on ‘Electric Oscillations and Electric Waves,” by Prof. John 
A. Fleming, M.A., D.Sc., F.R.S.—Wednesday, December 19th, at 8 p.m. 
Ordinary Meeting. Paper, ‘‘The Siege of Ladysmith,” by Mr. W. T. 
Maud (special artist to the Graphic). 

RoyaL Metgoro.toaicaL Sociery.—Wednesday, December 19th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘‘ The Seasonal Rainfall of the British Isles,” by 
Mr. Henry Mellish, F.R. Met. Soc.; ‘‘ A Review of Past Severe Winters 
in England, with Deductions therefrom,” by Mr. Albert E. Watson, B.A., 
F.R. Met. Soc. 

Tue InsTiITUTION oF CiviL ENnainggrs.—Tuesday, December 18th, at 
8 p.m. Papers to be discussed, “The Signalling on the Waterloo 
and City Railway,” and ‘Note on the Signalling of Outlying Siding 
Connections,” by Mr. Alfrod Weeks Szlumper, M. Inst. C.E.; ‘‘ Signalling 
on the Liverpool Overhead Railway,” by Mr, Stephen Butler Cottrell 
M. Inst. C.E. Papers to be read, ‘Gl w Bridge,” by Mr. B. Hall 
Blyth, M.A., M. Inst. C.E.; ‘* Railway Bridge over the Fitzroy River, at 
Rockhampton, Queensland,” by Mr. W. J. Doak, B.E., Assoc. M. Inst. 
C.E.; ‘The Niagara Falls and Clifton Steel. Arch Bridge,” by Mr. L. L. 
Buck, M. Inst. C.E.—Friday, December 21st, at 8 pm. Students’ meet- 
ing. Paper, ‘‘The Use of Geometrical Methods in Investigating Mechani- 
cal Problems,” by Mr. C. E. Inglis, B.A., Stud. Inst. C.E. 








DEATH. 


On the 4th inst., at 26, Russell-road, Kensington, Joan WiLt1am Hart, 
M.L.C.£., late of Shanghai, aged sixty-three years. . 
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NAVAL ENGINEERS, 


Ir was not our intention to interfere in the interest- 
ing correspondence now proceeding in our pages until 
such time as those taking part in it had formulated their 
views, and the solid matter had crystallised out of the 
mother liquor of words. It has become clear, however, 
that misapprehension exists as to the position we have 
taken, and that a few words of explanation are necessary ; 
while it is desirable that our correspondents should have 
the limits of useful discussion at least indieated to them. 





In the first place we wish it to be perfectly understood 
that while we have placed before our readers the heads 
of two general schemes, we are in no sense responsible 
for either of them. We have endeavoured to 
collect and put into something like a workable shape 
various suggestions which have been made public in 
various ways and in various places during the last 
few years or months. It will be remembered that 
the first of these schemes contemplates the supersession 
of the present naval engineer by men holding warrant 
rank, whose qualifications would be about equivalent to 
those of a man who possesses a Board of Trade chief 
engineer’s certificate. These.men would be under. the 
command of a captain of engineers, with executive rank ; 
the captain of the ship being of course in all respects 
as now, supreme. The engineer_captain would maintain 
discipline in his own crew, and, being a man of high 
professional attainments, would be competent to 
advise in all cases of difficulty, and to deal generally 
with such questions as the consumption of fuel, the 
economy of steam, and soon. But the man in charge 
of the machinery of the ship, and directly respon- 
sible to the engineer captain, would hold the title of chief 
engineer, yet, as we have said, only with warrant rank ; 
and in order that complaints and grumblings should 
be laid at rest, and the best men obtained, the 
pay should be very liberal, and the pensions good, 
For example, £50 a month would not be too much for a 
chief engineer, with suitable additions for prolonged ser- 
vice. The second scheme contemplates the supersession 
of the present éxecutive, or “ sailor,” element by engi- 
neers. It is merely a development of the system now 
being tried in the United States navy. We repeat here 
that we-do not at present express any opinion in favour 
of either the one scheme or the other. But they are 
both well worth discussion; and it seems to be pretty 
certain that either: something very much like one, or 
very much like the other, will. be.adopted perforce in 
our Navy before many years, or, perhaps, months, have 
passed. It will be easily understood that we can set forth 
arguments in favour of either or both schemes without 
personally endorsing the one or the other. We may, 
however, go so far as to say that both are better than the 
existing system, which gives no satisfaction to anyone. 

We may now proceed to say something about the 
correspondence which is. proceeding in our pages. It 
will be seen that we have two contending parties. On 
the one side the naval engineer, on the other side the 
mercantile engineer. The discussion has mainly taken 
the form of a dispute as to whether the naval engineer or 
the mercantile engineer can best manage the machinery 
of a warship, and use it for the purpose for which it was 
made. It has been hinted that we ought to confine the 
correspondence to a discussion on the position of the 
naval engineer and the means of improving that condi- 
tion. We venture to say, however, that this is not our 
main purpose in opening our columns to the correspond- 
ence in question. Our object is to promote in every 
way the efficiency of our Navy; and to that end to 
consider what is the best staff to work the machinery 
of our ships. The Navy first; engineers next ; and we 
feel certain that the engineers will themselves be the first 
to say as we say. Indeed, a very legitimate contention, 
not only of theirs but of ours, is that the more happy 
and contented the engineers ¢an be made the better for 
the Navy and all the mighty interests which .it repre- 
sents. It must be admitted that so far the naval engi- 
neers have failed to prove that the duties they perform 
could not be done by mercantile engineers ; that is to 
say, so far as machinery is concerned. _ They argue that 
there are special duties. peculiar to a man-of-war which 
they have to perform, but they do not set these out 
clearly. Take, for example, the statement made by a 
Fleet Engineer, whose letter we have not space to publish 
this week, that the work is done by three or four junior 
engineers in a battleship, assisted by a dozen artisans. 
Now, in a big merchant steamer there would be a dozen 
engineers instead of the artisans, and they would do 
what had to be done, and they would do it better 
and with more intelligence than fitters. So far there 
is nothing that we can see special to the naval 
engineer. Next we learn that when ships are manceuv- 
ring much vigilance is required; but we do not see 
what the engineer, who is below, has to do with this. 
So long as he obeys the telegraph promptly, he has done 
all that any engineer can do. When we come to naval 
discipline, drill, and such like, we are on different ground ; 
but even here we do not -see that there is anything 
that warrant officer engineers could not comply with. 
We are now pointing out the weak points in the case 
of the naval engineer, in the hope that, in order that 
the discussion may be instructive and satisfactory, some 
clear and definite information may be supplied which will 
show conclusively that the present system of training en- 
gineers for the Navy is the only satisfactory system ; that 
the education cadet engineers receive is the best possible 
for the end in view; and that, in short, the -existing 
Admiralty methods of supplying engineers to the Navy is 
so good that no change is desirable. It is absolutely 
necessary that the naval engineers should maintain this 
thesis. If they do not they will give their case away 
altogether. F'or men like our correspondent ‘“ Fidley 
House”? maintain that the naval engineers now in our 
ships know at once too much and too little. They are so 
well educated that they resent the position and standing 
assigned to them. They are so far “gentlemen” that 
they are above the dirty and monotonous work of 
engine driving ; and they are, as a class, deficient in that 
special knowledge which is possessed in the highest 
degree by the best men in the mercantile marine. 

It is unfortunate for those who believe in the present 
system that so many of our ships have broken down. We 
are told that the Admiralty is to blame. ‘‘ Chief Engineer, 
R.N.” points out that high pressures and water-tube boilers 
have been thrust into the Navy so quickly, that there has 
been no time to learn how to use them. But, we may 
ask, in the first place, who is responsible for this but the 
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engineer advisers to the Admiralty ? and, in the second 

lace, although some four years have elapsed since the 

elleville boiler came into fairly extended use, there is as 
yet no evidence of any radical improvement having taken 
place in its management. These facts are very hard to 
get over, and they greatly strengthen the hands of the 
mercantile marine. For ourselves, without taking sides 
with either party, we have before us the patent fact that 
from being 


engineering in the Navy is very far 
an unqualified success. It was not a success 
in the little navy of the United States, and 


Congress made a sweeping change in the position 
of engineer officers. It is vain, with the facts 
of the South African War before our eyes, to assert that 
all is as well as possible with our Navy. Precisely that 
was said of our War-office, of our guns, of our army. 
The repeated breakdown of machinery and boilers is a 
standing menace to the country. Those who are most in 
favour of the existing régime admit grave defects. Why, 
for example, should contractors’ trials be run with a 
double engine-room staff, as stated by one correspondent ? 
Do any of our ships carry the proper complement of 
engineers? For the twentieth time we point out that we 
do not blame men. We do not blame machinery. We 
blame a system. If it can only be shown that the one 
thing needful to make our Navy all that it ought to be is 
to give executive rank to the engineers, heaven and earth 
should be moved to get it for'them. We fear, however, 
that the evidence available to prove that executive rank 
would cure all evils is far too weak to enable us to place 
much confidence in the proposed change. 


NAVAL SUGGESTIONS. 


Ir is not possible at the present moment to do more 
than refer very briefly to the excellent paper read by 
Admiral Hopkins on Wednesday last at the Royal United 
Service Institution. The paper was entitled “A Few 
Naval Ideas for the Coming Century,” and its object was 
apparently to epitomise our knowledge of naval matters, 
and to draw from our past experiences suggestions for 
the future. In a large measure it dealt with subjects 
which are almost outside the scope of THE ENGINEER. 
The advocacy of the provision of “ a sufficient and efficient 
reserve "is a casein point. It is a subject, the import- 
ance of which we feel, in common with all others who 
interest themselves in our first line of defence, very 
keenly, but except as regards the engine-room staff of our 
warships, we should be intruding upon other people’s 
affairs were we to enter upon a discussion of it here. 
With respect to the Admiral’s suggestion that work- 
men in our large manufacturing towns should be invited 
to volunteer for reserve service, we may say that we feel 
fairly confident that there would be little difficulty in 
recruiting such a force from, at any rate, private dock- 
yards and shipbuilding and marine engine works. We 
believe, too, that on account of the training which such 
men receive, they would be found of inestimable service 
ina time of stress. The question of the provision of 
stokers is not so readily answered, and the necessity for 
some months of training to enable men to get satisfactory 
work out of the modern type of boiler adds to the 
difficulty of suggesting a practicable plan. But it is the 
unattractiveness of the work that constitutes the main 
stumbling-block, and will, we fear, be a permanent 
obstacle to an efficient volunteer reserve for the stoke- 
hold. As far as the Admiral’s suggestion for the creation 
of a reserve of naval volunteers, may be taken to refer 
to volunteer gunners, we are entirely in accordance with 
him. Surely it would be at least preferable to have a 
force to fall back upon in emergency, half-trained in 
the use of guns, than entirely untrained men. 
When the emergency comes there will be no time to 
train the raw material. We may say that the experi- 
ence of the United States in this respect is entirely 
favourable to this view. Our views on the con- 
ferring of executive rank upon engineer officers are 
too well known to need emphasis in this connection ; 
we cannot, however, refrain from congratulating our- 
selves that the cause with which we have associated 
ourselves should be strengthened by the able advocacy 
of an officer in her Majesty’s Navy holding such an 
eminent position as Admiral Sir John Hopkins occupies. 
With his contention, too, that the ‘“‘ handy man” should 
be given a mechanical training to fit him to work in the 
stokeholds or to assist the regular staff detailed for the 
maintenance and repair of machinery and ordnance, we 
are heartily in accord. 

On the subject of material, the address introduced 
such problems as the speed of war vessels ard the size of 
battleships, points which we from time to time discuss, 
but which open too large issues for debate at the present 
moment. The Admiral’s words are, however, worth 
producing, as, whatever the views of certain writers may 
be, his views appear to us not unlikely to be realised in 
all points, whilst there can be little question that if the 
fulfilment of certain of them is not seen our direction 
will be retrograde. Sir John Hopkins hoped that “the 
century now dawning will be rich in producing further 
developments, and that neither in speed, armament, 
coal endurance, nor general capacity, shall we see any- 
thing but general progress in each new class designed.” 
Dealing with the ail-important matter of the provision 
of coal, he suggested that the old idea of sailing colliers 
might be put on its trial. Such vessels, whilst fulfilling 
their specific function of providing coal wherever the 
fighting ships might require it, might at the same time be 
utilised to teach pure seamanship, and by mounting a 
couple of 6in. quick-firing guns on them, some training in 
this direction might also be afforded. Besides such sailing 
vessels, fast steam colliers to accompany the fleet, and 
condensing ships, should also be constructed, and he 
advocated also the provision of special steamers for carry- 
ing relief crews, which in war or other emergency could 
be rapidly converted into hospital ships. All these 
suggestions seem worthy of the closest attention. The 


paper concluded with an outline of certain mancuvres 





designed to prove the efficiency of the fleet, and the 
expressions of a hope that ‘‘as early as practicable in 
the next century we may possess 60 battleships of a 
homogeneous type, none of them older than the Royal 
Sovereign, supplemented by their proper proportion of 
cruisers and auxiliaries.” 

The address was a masterly exposition of a perfectly 
definite policy, and as such it affords basis for discussion 
on well defined grounds. We shall be in no small 
measure surprised if itis not used asa powerful weapon to 
break the last chains of inertia and precedent which still 
bind the navy of Great Britain. 


THE COST OF SHIPBUILDING IN AMERICA, 


As we anticipated some little time back, the question 
of shipbuilding subsidies has taken a prominent place 
in the business of the new session of the American 
Congress. Almost the first thing the Senate did when 
it met on Tuesday week was to take up the Shipping 
Subsidy Bill on the motion of Senator Frye, the pro- 
tectionist gentleman who has made this matter peculiarly 
his own, and who on this occasion made an elaborate 
speech in which he declared, according to the cable 
message sent over, that ‘the humiliating position of 
the nation brought about by the present condition of 
the merchant marine was beyond expression. They had 
permitted their rivals to seize and hold the pathways 
of commerce practically to the exclusion of the United 
States. Of all the enormous exports and imports of the 
country, American bottoms last year carried only 9 per 
cent. The United States paid foreign nations, principally 
Great Britain and Germany, five hundred thousand 
dollars daily for doing the carrying trade from that 
country.” There is no denying the literal accuracy of 
this ; the difference arises over the remedy. The decline 
of American shipping dates from the launch of the first 
iron sailing ship in Europe; and its pace was greatly 
accelerated when steam began to take the place of sails 
as a motive power. It is beyond question that down 
to recent years Americans found it impossible to produce 
steam vessels of iron and steel at anything like the cost 
ruling in the United Kingdom. They claim that they 
are still at a disadvantage in this respect, but on that 
head we will add something more just now. Here 
we may say that the proper economic thing to do 
when it is desirable to maintain your position and 
you are unable to furnish the means of doing so your- 
self, is to go to the man who will furnish them. This is 
what Norway did with profit to her owners and employ- 
ment for her people. But in America there was a wooden 
shipbuilding industry, once a proud possession, which 
had to be kept in a sort of galvanised moribundity ; and 
as the capitalists were busy developing railroads, matters 
were allowed to drift, and about the time when the 
Cramps finished with wood on the launch of the “ big 
three,” the nation awoke to the fact that nearly the whole 
of its inward and outward carrying trade was in the 
hands of foreigners. The coastwise trade it contrived to 
hold by the simple expedient of excluding the foreigners 
from it; and. as the commerce of the country has 
grown enormously in the past decade, it is not surprising 
that the tonnage engaged in coasting has also increased. 
It is due to this, and this alone, that the total tonnage of 
American shipping shows expansion. The report of the 
Commissioner of Navigation tells us that at the end of 
June last there were 23,333 vessels of 5,164,839 tons 
flying the American flag. But Mr. Chamberlain is con- 
strained to point out that American vessels are almost 
wholly confined to the coasting trade, which employed 
last year 4,338,145 tons, while in the foreign trade there 
were no more than 816,795 tons. He rubs in the lesson 
further by this observation:—‘‘ The thirty principal 
steamship companies of the world own 1600 steamships 
of 5,616,000 gross tons (including some vessels now 
building), or one-fourth in tonnage and more than one- 
quarter in carrying power of the world’s ocean steam- 
ships. Of these, only nine, of 81,000 tons, owned by the 
International Navigation Company, are American.” 
Senatgr Frye was quite right in describing the present 
maritime position of his country as humiliating beyond 
expression. 

As the good American, if he would claim the privileges 
of American registry, may not go abroad for his ships, 
it follows that he must have them built at home or else go 
out of the business. The question now is: Can the 
American ship be turned out at a cost equal to or not 
much in excess of that prevailing in Europe? The 
bounty mongers say it cannot; the common sense of the 
country is inclined to believe it can, having regard to 
the cheapening of materials and the other concomitants, 
in proof of which it points to the activity of the last year 
or so. Grant that the increase of shipyards is referable 
in part to anticipations of the passage of a Subsidy Bill ; 
but that will not account for the steel tonnage recently 
launched or at present under construction. If it were 
true, as Senator Frye is credited with saying, that it 
costs 80 per cent. more to run American than it does to 
run English and Norwegian ships, then it would mani- 
festly pay the States to discourage shipbuilding. But 
that estimate is absurd—it is the way of the sponsor of 
the Subsidy Bill to spoil a plausible case by outrageous 
exaggeration. There is in some respects an initial advan- 
tage to England, but this would be neutralised by the 
profits of carrying if done in American bottoms, added to 
the prospect of more regular employment for tonnage in 
good times and bad together. In a paper read a few days 
ago before the American Society of Naval Architects and 
Marine Engineers on the possibility of American com- 
petition with foreign builders of steamships, Mr. George 
W. Dickie declared that Americans possess all the 
necessary skill in design, but that the cost of labour and 
material are obstacles to successful competition. Some 
of Mr. Dickie’s remarks are worth quoting. ‘ The 
British ship,” he said, “ is the result of British experience 
gained by British shipowners and sailors embodied in 
British designs by the British naval architect, finally 





taking form in British shipyards, the result carrying with 
it much of the traditions and practice of the people and 
lace where the work is done. Now can we in America 
o better than this? We are likely to. do a little 
different, as much different probably as the limitations 
referred to will allow, and these differences, I think, wil] 
take the form of a closer adaptation of the material used 
to its place and function in the complete design. In 
this the steel manufacturer will likely take a share. Ag 
he becomes better acquainted with the special needs of 
ship construction we will find him ready to undertake 
new sections better adapted to take the strains and 
stresses of ship structure and reducing built-up work to 
aminimum. We are, on this point, now abreast of the 
British builder, and in methods of handling ahead of most 
of them. In skill, I think the American naval architect 
is quite abreast of his British cousin, and if he has plenty 
of practice there need be no fear of his not keeping in that 
position. In some of the great shipyards of Britain and 
Europe they have acquired a greater experience in the 
production of the largest ocean steamships, both for 
passengers and freight, than we have; but we are in the 
way of obtaining this experience, and it will come to us 
just as it came to them—by a steady and skilful applica- 
tion of what we now have.” On present methods Mr, 
Dickie believes American labour costs 25 per cent. more 
on the hull and 50 per cent. more on the machinery of an 
average ocean-going freight and passenger steamer ; and 
as near as he can judge there is 10 per cent. in cost of 
material in favour of the British shipbuilder. One 
remedy offered is the fixing of a certain value upon each 
part of a ship, to keep it from exceeding its cost else- 
where. We do not see the difference between that 
proposition and one to compete with foreign builders. As 
to paying more for materials, what becomes of all claims 
recently made on behalf of American methods? They 
told us that one-fifth of the total iron and steel product 
for the last fiscal year was sold abroad because the prices 
undersold those of rivals. Surely the two contentions 
are irreconcilable? But perhaps the argument applies 
to finished machinery rather than the unfinished 
materials that must be worked up into ship frames and 
plates? A comparison which went the round of 
the American press not long ago, and which was 
heralded by much flapping of wings, put the 
difference in the cost of foundry iron in favour 
of America at 10s., and of merchant bars £5. As 
to labour cost, again, did not the Cramps discover some 
years ago, when they were bidders for a British ship, 
that their figures on this head were about those of their 
British competitor, who won because he enjoyed an 
advantage in the cost of materials? The statement that 
a day’s wages in England are 30 to 50 per cent. less than 
in the United States, and that, therefore, labour costs 
more in this country, is defective in logic as well as false 
in fact. We are driven to the conclusion by the showing 
of the Americans themselves that we have now no 
advantage over them in materials, and little enough in 
labour cost. There remains the cost of maintaining a 
ship after it has been built, and in this connection we are 
tempted to ask whether Congress ought to overcome that 
obstacle by assessing the whole people in order that the 
shipowners may profit in a business in which they are 
unwilling to be independent competitors. But it seems 
to us that the magnitude of this obstacle has been 
grossly overstated. In his report the Commissioner of 
Navigation acknowledges the activity in steel shipbuilding 
at the present time, and he refers it to the coasting law 
and its recent extensions, heavy expenditures for naval 
construction, and the building of vessels to replace those 
bought for transport and the postal subsidy law. Would 
there have been such a development if the cost of main- 
tenance of American ships were so heavy as it has been 

claimed to be ? 
SS a te 





THE YORKSHIRE COAL TRADE. 


To those outside the coal trade the applications the Hull 
and Barnsley, and West Riding Railway Junction Railway 
Companies are making to Parliament for powers to construct a 
number of extensions in the South Yorkshire coalfield may 
seem a bold step. To those interested in the trade the appli- 
cations require but little explanation, and in justification of 
the course taken it may be stated that the quantity of coal sent 
to ports for export up to the close of November reached 
3,864,960 tons, or 616,000 tons more than was sent in the 
corresponding period of last year, and 322,000 tons more than 
was despatched during the whole of last year. The business 
coast-wise has during the eleven months increased, being 
64,000 tons more than was sent in the whole of last year. The 
exports during the past eleven months exceeded the business 
done in the corresponding period of last year by 233,823 tons. 
The rapid expansion of the trade, which seems never to flag, 
is held to be a sufficient justification for the applications 
about to be made. In all probability the increase is without 
a parallel in the history of any district ; for whereas three or 
four years ago two and a-half million tons was looked upon 
as a vast tonnage, in all probability four million tons will by 
the end of December have reached the port in 1900, forming 
a record year. Some years ago it was considered to be 
a bold step when the Denaby Colliery Company offered 
to pay or send a tonnage of 310,000 over the pro- 
jected line from the collieries to Wrangbrook. In 1898 
the firm supplied 494,352 tons, and 440,712, chiefly by rail, 
to the port, whilst during the past eleven months the firm 
has forwarded 501,584 tons. This shows the advantage of 
having directed communication with the Hull and Barnsley 
Railway. To place other collieries in a similar position the 
proposed extensions are sought. It may not be generally 
known that at the present time two extension lines are in 
process of construction. The new Dearne Valley Railway, 
which will place Houghton Main and Grimesthorpe collieries 
in direct communication with the trunk line, is nearing 
completion, so far as the northern section is concerned, whilst 
satisfactory progress is being made with the South Yorkshire 
extension, Hull and Barnsley Railway, from Wath to Wrang- 
brook, which will tap Manvers Main, Hickleton Main, and 
the new Frickley estate, which has been leased by the Carlton 
Main and Grimesthorpe Colliery Company. The resources 
of the district are very great. The Parkgate and other seams 
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below the Barnsley bed have recently been reached at several 
collieries which for years have been working the thick, or 
Barnsley, seam of coal. 


AMERICAN BRIDGE-WORK FOR THE UGANDA RAILWAY, 


A Revuter’s telegram from New York, dated the 6th inst., 
stated that the American Bridge Company had contracted for 
the supply of thirty-four bridges on the Uganda Railway, 
that the work would require more than 8000 tons of structural 
steel, and that the value of the order exceeded 1,000,000 dols., 
say £200,000. We are now in a position to say that this state- 
ment is substantially correct, though the amount of steel 
and the price to be paid are not as quoted. The actual 
amount of steel work is about 7000 tons, and the price paid 
about £135,000, or at the rate of just over £19 per ton. On 
Tuesday last, in the House of Commons, the question 
was put by Sir A. Hickman to the Secretary for the 
Colonies whether he was aware that orders involving expen- 
diture of many thousands of pounds for bridges for the 
(ganda Railway had been given to an American firm, and 
whether he would take steps to prevent such orders from 
being given in future without full opportunity being afforded 
to bridge builders in the United Kingdom to compete on the 
same conditions as regards tests, modes of manufacture, 
inspection, and erection at makers’ works, as the American 
makers were subject to? Viscount Cranborne replied: The 
answer to the first paragraph is “Yes. With regard to the 
second paragraph, tenders were invited in the United 
Kingdom on drawings and specifications prepared by Sir 
A. Rendel, the consulting engineer, under the same con- 
ditions as regards tests, &c. One of the American tenders 
was found to be considerably the lowest in every respect, 
and was therefore accepted. British firms are always given 
full opportunity to tender for work for this line, and I need 
not say that her Majesty’s Government are anxious to 
employ them whenever the terms offered are consistent with 
the interest of the public service.” We may add that we have it 
on excellent authority that the nearest British offer as regards 
delivery was to do the work in considerably more than double 
the time. In reply to further questions by Sir A. Hickman 
as to whether a principal bridge maker in this country never 
heard anything about these bridges until the orders were 
given out, and whether the American bridge maker had to 
put the bridge together at his own works before sending it 
away ; and by Sir H. Vincent as to whether British makers 
were invited to tender before Americans, or whether both 
were invited simultaneously, Lord Cranborne requested 
that notice might be given of these questions. We are likely, 
therefore, to hear more of this matter shortly. 


THE RAILWAY COAL CONTRACTS. 


A Goop deal of interest is still evinced in the question of the 
fixing of next year’s locomotive coal contracts for railway 
companies, notwithstanding the statement which has 
appeared in several papers that the companies had sent another 
reply to the coalowners declaring that they would accept 
no tenders unless they were at the rate of 3s. per ton reduction 
on expiring contracts. The Yorkshire coalowners state that 
they have heard nothing whatever about the contracts. The 


coalowners contend, in the face of the two promised reduc-, 


tions to the miners, that the price sent in is fair, and 
they point out that the Midland Railway Company is now 
purchasing steam coal in the open market at 15s. per ton. 
Various opinions are expressed as to the result of the negotia- 
tions, but it is admitted as somewhat singular that the various 
railway companies have not made an offer officially, and 
although the coalowners are said to be united, there are mis- 
givings as to what course some may take in the present 
= of the coal trade with a view to keeping their pits at 
WOTK. 








LITERATURE. 





Sir A. Cotton: His Life and Work. By Lady Horr. 
London: Hodder and Stoughton. 1900. 


No book of late years has come more opportunely than 
this. It finds us, on the one hand, at the close of four 
disastrous years of scarcity and famine in India, and on 
the other hand at what seems likely to be the commence- 
ment of a period of great irrigation work in South Africa. 
No one could more justly claim to be the apostle of irriga- 
tion than Sir Arthur Cotton, nor could anyone have 
striven more ably or more strenuously for its claims as 
a remedy for famine. The book before us gives a vivid 
picture of the life and aims of a man who, as he has de- 
scribed himself, had ‘*‘ one idea,” and there is little in it 
that can claim attention as a technical work; but it is 
nevertheless one of intense interest to those who are 
prepared to study the problems of our great Eastern 
Empire with an impartial mind. 

Born in 1803, Cotton entered the East India Company’s 
College at Addiscombe at the early age of fifteen. He passed 
out with distinction, became an officer of Engineers, went 
out to India in May, 1821, when he was just eighteen, and 
was posted to the Madras Presidency. On arrival he was 
appointed to the “‘ Tank Department,” but his first charge 
of importance was to make a survey of the Paumben channel 
between India and Ceylon. In those days public works in 
India received but scant attention, and the provision of 
funds for new works was on a very modest scale 
compared with after developments. The work, in fact, 
could have consisted of but little else than the construc- 
tion of civil buildings and barracks of a rudimentary type, 
the laying out of fair-weather tracks, and the maintenance 
of the old native irrigation works. It was to these latter 
that Cotton turned his vigorous mind from the first, 
recognising their importance, or rather the urgent 
necessity of extending them as a means of improving 
the condition of the people, while creating at the same 
time a valuable source of revenue to the State. Hibs first 
great project was the improvement of the system ot 
irrigation from the Cauvery River, in Tanjore, one of the 
largest in Southern India. Hitherto the river had only 
been made use of in the rainy season, when its value was 
least. Cotton’s proposal was to dam the stream at two 
points above the neck of the delta and to preserve the 
waters for use in the dry season. The two dams were 
made in accordance with native methods, the work 
consisting practically of a heart of sand, or sandy earth, 





protected on the down-stream with heavy rough masonry, 
and with a long apron of stone below. The cost of these, 
including subsequent additions, came to no more than 
about £104,000, and the result to the State, as officially 
recorded, was a return on the outlay averaging 133 per 
cent. in the first fifteen years. It is noted, however, that 
the stone for one of the dams was derived “ from the 
boundary wall of an ancient temple.” 

Cotton then took up, in 1837, the question of irrigation 
from “ tanks.” These are, in fact, reservoirs, both small 
and large, some impounding over a square mile or 
even more, and in Southern India are extraordinarily 
numerous. They mostly run in chains of tanks down 
a valley, each tank having its cultivation below the dam, 
and, below again, another tank is formed. The extent of 
these small reservoirs may be gathered from a statement 
that if all their embankments were added together they 
would suffice to make a wall of earth 6ft. high one and 
a-half times round the globe. The design of these works 
is generally very primitive, and the waste weirs are so 
inadequate and so poorly built that it is common even 
now for a whole chain of tanks to be destroyed and 
emptied by the bursting of the uppermost dam in a 
heavy fall of rain. They are also, of course, liable to 
be silted up. Over an immense area of the Nizam’s 
dominions in Hyderabad there are at the present day 
thousands of square miles, much of it of excellent soil, 
which are now covered with the ruins of such tanks, 
and with the evidences of a former large and thriving 
population. It is at present, in most parts, little better 
than a jungle. Cotton pointed out, rightly enough, that 
unless we gave systematic attention to such works they 
must go to ruin, and to his elaborate report on the subject 
was given effect in subsequent years, and to the immense 
benefit of the country. 

Ten years later, in 1844, Cotton took in hand the 
greatest project of his life, the one, in fact, by which his 
name will be known to posterity. This was the irrigation 
of the Godavery River delta. The dam at the head of 
delta at Dowlaishweram is 7365ft.in length. Its greatest 
height is 80ft., and in flood 18ft. of water passes over the 
crest. It is nevertheless buili on a somewhat similar 
design to that already described at the Cauvery. Its 
three main canals are each 180ft. wide; it provides 
irrigation for 8000 square miles; gives communication by 
means of locks between the sea and the upper reaches ; 
its navigable canals extend to 528 miles, and its 
distribution channels to over 1600 miles in total 
length. The cost of the works up to the present 
time has not materially exceeded - £1,250,000, 
while, in comparison, the cost of the barrage alone, 
built across the Nile by the French engineers, which was 
useless until we took its reconstruction in hand, cost 
£1,800,000. Cotton’s great point was to do his work 
with every possible economy, consistent with sound con- 
struction; and if we bear in mind that this great work 
was carried out successfully at a time when there was the 
utmost difficulty in obtaining skilled labour, or any such 
appliances as are now common in the country, it must be 
regarded as one of the most remarkable feats of the many 
that have been carried out by our engineers in India. 
More than that, it proved a great financial success. It 
was on these works that Cotton had the pluck to adopt 
what is known as the “shallow well” system for 
foundations—a system copied from native works, but one 
which could only be justified in shallow rivers with low 
velocity. To build walls on foundations of small brick 
wells, sunk no more than 6ft. or 8ft. in sand of unknown 
depth, would seem to most engineers, as it did indeed to 
the canal men in Northern India, to be courting disaster. 
But Cotton knew what he was about as regards his own 
locality, and stoutly supported his action in the frequent 
controversies on the subject. The Madras Railway 
engineers, who copied his method too rashly in the 
foundations of their larger bridges, have had reason to 
regret their temerity. 

Sir Arthur Cotton left India in 1860, and was knighted. 
His health was much broken, and his spirit worn by the 
earnest and constant struggles he had undergone in the 
promotion of his one idea of canals and irrigation as 
the only panacea for Indian poverty. In his retirement, 
and almost up to the last, he lost no opportunity of 
pressing this on all and sundry. Railways were to him 
almost a wickedness, and only to be considered when 
India had been covered to the full with irrigation and 
navigable canals. He could “think in millions’ for 
water, but would listen to no arguments for expenditure 
on railways. He made the Select Committee on Indian 
Public Works, in 1878, a battlefield for the assertion and 
maintenance of these views ; and there can be little doubt 
in the minds of sound engineers that he had allowed the 
one idea to paralyse his judgment as to what the real 
possibilities were for navigable canals in India, or else- 
where, and to blind him to the now recognised and 
universal demand for speed in transit, whether for goods 
or passengers. Moreover, in his later years, he led him- 
self too often to idealise, and on insufficient data. His 
evidence before the Committee as to the negative effects 
of railways is almost pathetic in their denunciation :— 

They do not provide food for man or beast, 
They do not carry the great traffic of the country. 
They do not carry cheaply enough to answer their main 


purpose. 

They do not touch the local traffic either of goods or passengers 
perceptibly. 

They do zot pay the interest on their capital. 

They do xot drain the country. 

They do xot provide wholesome drinking water. 

They do not prevent fever. 

They do not create traffic. 

Quite one half of the book is devoted to the advocacy 
of Sir Arthur Cotton’s views in this respect, and the 
authors would, we think, have done better, at least, in 
the interest of most readers, to have given less promi- 
nence to what are really polemics of the past. The 
question must be approached at the present day in the 
light of modern conditions and present needs ; but no better 
and recent instance could be offered of the futility of making 





irrigation canals, before providing adequate means of 
transit for produce, than the case of the canal made 
lately from the Chenab River into the Rechna Doab. 
Here we have an important canal scheme which was 
pressed forward by the Irrigation Department, the work 
carried out in hot haste, and the ground occupied, as fast 
as the water could be supplied, by swarms of eager and 
substantial cultivators. But although the immediate 
results were excellent, so far as produce was concerned, 
the villagers found that they had no means of getting this 
to market ; they could not, in fact, sell their crops. In hot 
haste again, the irrigation officers had to press the Govern- 
ment to give them a railway, and with some difficulty the 
money for this has been found and the position is at last 
satisfactory. The book is written,as we have indicated, 
with the avowed intention of advocating Sir A. Cotton's 
views, and this has been thoroughly done, almost indeed 
overdone ; but while readily acknowledging Cotton’s talent, 
versatility and perseverance, the verdict of most readers 
will be that while he was a safe man at work, he was a 
too kindly, and even rash enthusiast as a projecter. The 
book teems with ample evidence of this, while the record 
of his later years seems to indicate that his life was 
passed in too narrow a circle, and that he was thus 
unable to get into touch with modern ideas and needs. 
But, nevertheless, it was a grand and useful life, and we 
cannot but thank the authors for its story. 

We have not space to give adequate notice to the chapters 
on famine questions—which are apparently written by Mr. 
W. Digby—nor, indeed, would they be of interest to many 
of-our readers. It is enough to say that their motif is 
the value of irrigation as a means of prevention of famine. 
This need not be denied, but the desirable and the 
possible are two different things, and when we have the 
testimony of Lord Curzon, supported by the best expert 
advice, that the possible area now left in India for irriga- 
tion is under 4,000,000 acres, it is surely a mistake to 
labour the point too much. On the other hand, we are 
quite prepared to believe that the beneficial effects of 
railways in preventing famine in India have been over- 
estimated, and it is quite possible that by their stimulus 
to the export of food grains they have served to create a 
position in time of scarcity which might be well worthy of 
investigation. 





SHORT NOTICES, 

The Practical Engineer Electrical Pocket-book for 1901. Man- 
hester: Technical Publishing Company, Limited. London: John 
Heywood. Price 1s, net and 1s. 6d. net.—This is the second issue 
of this small book, and it has been enlarged by added matter 
from 256 to 292 pages. The result has been that the references to 
the same things do not come in the new volume on the same pages 
as the old. This in a second number is possibly unavoidable, but 
is nevertheless a disadvantage for persons having got accustomed 
to the numbers of the es in one book, do not care to have, 
in the next issue, to look out.in the index where they come. This 
is, in a way, a minor point. The new issue is an improvement 
over the first. Much has been re-written, and there are numerous 
extra tables, not the least interesting of which is a table for pro- 

portioning the dimensions of resistance frames. 

Fowler's Mechanical Engineer's Pocket-book, 1901. Manchester : 
Scientitic Publishing Company.—This useful little volume appears 
to be very — up to date, and its information is generally taken 
from trustworthy authorities. We might, perhaps, point out that 
the tests of the Diesel engine quoted from THE ENGINEER were 
conducted by Professor Schrier, not Schorter. The very interest- 
ing oil Se ae invented by Professor Banki, and described in our 
issue of November 30th, might have been mentioned. The section 
on springs—considering the importance of the subject—would bear 
longer treatment. In the electrical section, we note that the 
Diatto system, working successfully at Tours, is not mentioned, 
whilst several others now out of date receive attention. We men- 
tion these minor points as possibly of value to the editor in pre- 
paring future issues; they do not seriously impair the present 
edition. 

Hazell’s Annual for 1901: A Cyclopedia Record of Men and 
Topics of the Day. Revised to November 30th, 1900, Edited by 
W. Palmer, B.A. (Lond.). London: Hazell, Watson, and Viney, 
Limited. 1901. Price 3s. 6d.—This is a volume which owes its 
success almost entirely to the topical character of its contents. 
It will, we think, be found as valuable to-day as when its first issue 
appeared many years ago. 
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LABOUR TROUBLES. 





THE mineral guards employed on the North-Eastern Rail- 
way and the Sunderland and Tyne Dock struck work on 
Monday to the number of 130. The cause is stated to be 
owing to the introduction of a new regulation with regard to 
the working of guards’ vans. The men demand that they 
shall be allowed to work their own vans as heretofore. Very 
few mineral trains as a result left Sunderland on Monday, 
and should the dispute be not quickly settled the coal trade 
of the district and the dock will be seriously affected. 

The Conciliation Board in connection with the railways, 
especially of the South Wales district, the Taff Vale, Barry, 
Rhymney, and Cardiff Railway, was brought prominently 
forward on Monday before a meeting of the Executive of the 
Amalgamated Society Railway Servants, London. In making 
his report to the Committee, Mr. R. Bell, M.P., referred 
to the question of the proposed formation of a Conciliation 
Board for South Wales. He expressed regret that such a 
board was not yet formed. The men had done all they could, 
but the companies had not done much. Mr. Bell touched 
upon the steps taken from October 21st, and the delay which 
had followed. He also referred to the Taff Vale Railway, and 
stated that a good deal of feeling existed amongst the men, 
caused by the retention of the imported men. With respect 
to signalman Ewington, Mr. Bell reviewed at length the 
course taken in getting him replaced, and these, he thought, 
would eventually result in the appointment of Ewington to 
the place he sought. After some desultory conversation the 
Executive refrained from passing any resolution, but agreed 
to await developments. 

The great strike at the Penrhyn Quarries, North Wales, 
has almost depopulated the once thriving village of Bethesda. 
Some account of the industry and the place may be of 
general interest. Bethesda is altogether dependent upon 
the quarries, and has only just recovered from the strike four 
years ago, when, on account of a dispute with some of the 
officials, work was suspended for twelve months. The men 
employed number 3000 at the quarries, and 200 at the port. 
The annual output is 120,000 tons, and to get this one million 
tons rubbish are displaced. The wages total nearly £35,000 
fortnightly. In the blasting 50001b. of black powder, 
1600 lb. gun-cotton and gelatine, and 600 yards of fuse, are 
used monthly. 

The great majority of the men are now scattered over a 
wide area, many of them being employed at the Glamorgan- 
shire and Monmouthshire colleries. The men state that their 
principal grievance is the action of the management with 
regard to a number of men who were prominent in the strike 
of 1896. These, it is alleged, have had to suffer from the 


part they took, and the inference with the men is, that a 





| 
| similar course will be followed with the principal leaders 
| should work be resumed. A pacific step has been taken by 
| the management within the last few days, in refraining from 
the prosecution of quarrymen charged with assault. On the 
side of the men the deadlock continues. On Saturday there 
was a widespread belief in the district that the men were 
coming back, but it appears that this was caused by the 
return of a number of them to spend Sunday at their homes. 
On Monday these again departed. One thousand seven 
hundred men have now left, and are engaged elsewhere. 
Under thé belief that the wages rate is threatened, an 
important meeting of engine drivers, firemen, smiths, &c., 
was held on Saturday evening at Melincrythan, Neath. 
Addressing the meeting, the General Secretary of the Welsh 
Artisans’ Union stated that an importantsection of workmen, 
engaged in producing steel bars, would at the end of this 
month have 10 per cent. less wages. So adverse was the 
effect of the importation of American tin-plate bars upon 
Welsh steel workers that already much distress prevailed 
amongst them. To secure employment, some were granting 
concessions in weight, and others were offering to work on 
double the reduction now coming into force. In June the 
wage contract of the tin-platers, which secured to them the 
1874 list, would expire, and unless something very unexpected 
took place, employers would seek wage reductions. An effort 
might be made to interfere with the artisans at tin-plate 
works, They, however, occupied a very different position from 
that of the men actually engaged in tin-plate manufacture. 
The artisans were paid by the day, and their wages were based 
on the recognised wage rate paid to men of their class outside 








tin-plate works. The artisans held a position of exceptional 
strength if they were combined in defence of their mutual 
interests. 

One of the first of the allied industries to feel the drop in 
steel prices is the coke works. On Friday notice was given at 
the Cambrian Coke Works, Briton Ferry, to terminate 
contracts in fourteen days, after which time contracts will be 
made from day to day. 

No industry in Wales has benefited by the inflation of coal 
prices more than building, and though one or two building 
societies have not succeeded, the majority are thriving, and 
the wages of masons, carpenters, &c., are proportionately 
high. 
and carpenters and others are paid in proportion. 

At the East Glamorgan Miners’ Association, held at 
Caerphilly on Monday, Messrs. Jenkins and Nules reported a 
satisfactory ending of the dispute with the winding engine- 
men at Price’s Colliery, Rudry; but the tippers’ and siders’ 
wages dispute was left in abeyance for further investigation 
by the management. A satisfactory new departure was 
made by the association at the close of the meeting by the 


Masons are reported as getting ninepence per hour, | 
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resolution to grant a donation of 30s. each to all the old and 
infirm colliers of the district. 

The feeling is growing strongly throughout all districts 
trending upon coalfields that the high rate of wages which 
has crept up in sympathy with the wages of miners demand 
a revision. With regard to South Wales and Monmouthshire, 
the successive advances upon the standard of 1879 affect all 
grades and conditions. The collier, who was able to earn 
from 25s. to 30s. a week, is now able to get £3, and in many 
instances, when aided by a boy, £4 to £5. The result of this 
has been an influx of all kinds of artisans, and although the 
colliers themselves aid in preventing unskilled men going 
into the headings, a good deal of work, especially on the 
surface, is done by the new men. There are now in the 
Taff Valley Collieries bakers, painters, tailors, tinkers, and 
others actively employed, who are easily able to earn at least 
double the amount they obtained when following their old 
occupations. It is tolerably certain that the wages of Welsh 
colliers will remain for a time, and even a slight advance may 
be looked for at the next audit. Almost as certainly a drop 
is impending in steel and tin-plate wages, and expectation is 
strong in the district that a revision of wages generally is at 
hand. The coalowners’ and colliers’ representatives in com- 
mittee have agreed to investigate at once the great inroad of 
unskilled workmen into the mines, and the weeding out of 
these may be regarded as the beginning of other labour 
troubles. 

The latest intelligence concerning the strike of the mineral 
guards on the northern section of the North-Eastern Rail- 
way is that the efforts at conciliation on the part of Mr. 
Bell, secretary of the Amalgamated Society of Railway Ser- 
vants, have failed. 

A notice has been posted at the Albion Steel Works, Briton 
a to the effect that contracts from date will be from day 
to day. 

A colliers’ strike has taken place in the western district. 
The workmen of two collieries are affected, Craig Avon, 
Aberavon, and Glanmorwg, Llangennech. The men, who 
number about 150, demand a revision of the wage rate. 
They are at present in receipt of strike pay from the Western 
Miners’ Association. J 








EASTON AND COMPANY, LIMITED.—We understand that a syndi- 
cate under this title has been formed to take over the works and 
connection of Easton, Anderson, and Goolden, Limited, of Erith, 
The syndicate has been formed to introduce the Schmidt super- 
heated steam engine. Full particulars of the purchase of patents 
are given in the prospectus. We have already noticed the Schmidt 
engine favourably in our pages. Itis stated that over 87,000 horse- 

wer are now in use, representing 370 engines. The share capital 
of the syndicate is £100,025, 
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BOILER EXPLOSION, SUTTON HEATH POTTERY 








SUPERHEATERS, 8.8. INCHDOWNE AND INCH- | 
MARLO. 


WE have already referred in our issue of November 16th, 
to the remarkably high economical efficiency of the steamers 
of the Inchmona group, fitted with five-cylinder engines, 
constructed under the patent of the late Mr. Thomas 
Mudd, by the Central Marine Engine Works, West 
Hartlepool. The latest additions to this group of steamers 


ure the Inchdowne and the Inchmarlo, which have probably 
attained the highest economy of fuel yet reached by the marine 
engine in practice. 





We illustrate on page 596 the superheater and the general 
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DETAILS OF SUPERHEATERS-—S. 8. 


arrangement of the boilers. The furnaces are worked with 
forced draught and hot air, on the Ellis and Eaves’ 
system. Two fans are placed on the upper deck and 
drive the air through a heater as shown in the longi- 
tudinal section of the ship, between frames 88 and 98. 
The superheaters consist of twisted tubes placed in the 
uptakes, and occupy a height of about 14ft. by a width of 
10ft. for each boiler. The superheaters are six in number, 
three for each boiler. The boilers are 13ft. in diameter 
by 10ft. long, and each has three furnaces 3ft. 6in. in 
diameter. 

The total height between centres of each superheater is 
13ft. 1jin., and it is composed of eleven tiers of tubes, 1,',in. 
diameter. The length occupied, measured parallel to the 
keel, is 3ft. 6in. The details of the attachments are clearly 
shown in the enlarged drawings. The results obtained so far 
are all that can be desired. We shall haye more to say about 
the ships in a succeeding impression, 






INCHDIWNE AND INCHMARLO 











A REMARKABLE BOILER EXPLOSION. 


On Thursday morning, the 29th of November, a some- 
what remarkable explosion occurred at the Sutton Heath 
Pottery, near St. Helens, of Mr. R. Holmes Twist. The 
pottery is situated behind a row of cottages, and there are 
employed about twenty-five hands. In the engine-house 
there were two Cornish boilers 15ft. long, and each weighing 
about three tons. The workpeople were about to start 
washing clay for the pottery, and to enable them to do so 
the engineman left the boilers and went to start the machi- 
nery. While he wasin the act of doing this, one of the boilers 
exploded, and the force of the explosion lifted it clean out of 
its bed and sent it flying through 
the roof, to a height of 30ft. over 
the cottages, and on to the adjoin- 
ing road, the boiler, now so much 
scrap iron, ultimately resting 
about a yard and a-half in front 
of a small one-storeyed cottage. 
The engine-house was utterly 
wrecked, the other boiler was 
tumbled from its position, the 
works chimney was damaged, and 





Ne 
ex the roofs of the adjoining cottages 

o* were smashed, while the windows 
ye a of all the houses in the neighbour- 
i 2! hood were broken by the force of 
oN the explosion. Bricks were hurled 

Sh to a great distance, some being 


13 found some 200 yards away, while 
* large holes were made in some of 
' the buildings by the falling débris. 
H In the midst of all this damage 
H the most remarkable thing is that 
: no one was badly injured. Indeed, 
1G | the only serious case is that of a 
GY : young woman who was opening 
} a door at the time of the explo- 
sion, and was struck by a flying 
' piece of slate near the eye, inflict- 
'F : ing acut. It is not often that an 
Z entire shell is thus ripped clean 
away from the ends. 
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NEW SOUTH WALES 
RAILWAYS. 

As these railways are looked 
upon as the leading and most 
progressive throughout Australia, 
the annual report of their work- 
ing is anticipated with interest. 
The results for. the year ending 
30th June last are just published. 
Taking the rate of interest at 
3°639 per cent., the average in- 
terest paid on the debt of the 
Colony, the result of the year’s 
working, after providing for all 
working expenses and interest, 
shows a marginal deficiency of 
£6135. 

In the working expenses are 
included heavy items for extensive 
renewals, &c., of which the follow- 
ing items may be specially men- 
tioned :—Substitution of steel for 
iron rails over a large section of 
the Northern line; renewal of the 
timber viaduct over the Murrum- 
bidgee at Wagga, by a steel: struc- 
ture ; more extensive repairs and renewals of rolling stock ; 
increased cost of coal and materials generally ; granting of 
increased wages to the staff. These items increased the 
working expenses of the year by £79,078, 

The revenue shows a net increase of only £18,299, but while 
the passenger traffic shows a satisfactory increase of £57,025, 
and general merchandise, grain, coal, and other minerals, an 
increase of £85,013, the following items of traffic show 
considerable decreases, viz.—Live stock by £63,091, wool by 
£55,234, and hay, straw, and chaff by £17,546. In connection 
with the live stock traffic, rebates, amounting to £40,000, 
have been allowed off the ordinary rates in the carriage of 
starving stock, and on fodder in cases where the removal of 
stock was not considered practicable. These concessions 
were given as a means of saving the lives of an immense 
quantity of stock during the drought, which, but for the 
assistance afforded, would probably have perished. Reduc- 
tions have also been made in rates and fares which have 








affected the past year’s revenue to the extent of about 
£15,000. 

The following lines were opened for traffic during the 
year :— 
m. ch, 


Broken-hill to Tarrawingee 40 7 
Tamworth to Manilla a 29 42 
Moree to Gravesend 85 0 


The Broken-hill to Tarrawingee line is one that was 
formerly in the hands of a private company, but now having 
been bought by the Government of New South Wales, has 
been leased to the Silverton Tramway Company for a period 
of five years, which, in addition to keeping the line in order, 
pays 3 per cent. on the capital outlay. 

Satisfactory progress has been made in the rolling stock 
for the accommodation of traffic, and in the condition of the 
lines. Pullman sleeping cars have been placed on the 
Western mail trains, and bogie carriages have been fitted 
with corridors and lavatory accommodation for the branch 
lines. During the year six powerful goods engines have 
replaced nine old ones of smaller type. Eight passenger 
tender engines and three goods tender engines were rebuilt, 
and the carriage and wagon stock has been strengthened by 
the rebuilding of 98 vehicles, and the construction of 251 
vehicles of larger carrying capacity to replace others worn out, 
the cost of all the above being charged to working expenses. 

A large air compressor, of the Ingersoll-Sergeant duplex 
compound type, has been added to the plant at the Kveleigh 
workshops, for actuating portable tools. All the machinery, 
shafting, and overhead cranes in these shops are now being 
driven by electricity, generated at the electric power house 
Ultimo. 

A number of special machines of recent designs have been 
ordered, so as to place the workshops on the most modern 
basis. 

Attention is again drawn to the necessity of extending the 
railway into the city. The number of passengers conveyed 
to and from Redfern Station increased from 9,904,864 in 1890 
to 13,511,096 during the past year. 

Branch lines.—Of the total miles open for traffic, eighteen 
branch lines, totalling 12863? miles, are shown as unprofitable. 
The aggregate returns on these lines are as follows :—Capital 
cost, £14,140,666; total earnings, £599,973; working ex- 
penses, £405,804; interest on capital, £512,209; net earn- 
ings, after paying working expenses, £194,169; loss, after 
paying working expenses and interest, £318,040. 

One of the best methods of gauging the goods traffic 
carried is shown in the ton-mileage statement, of which a 
copy is given as under :— 



































bs ag . 
| 'e8 | Sodg |S*. 
ttt oe oe Ton | #3) S256 \SeR 
Description of traffic. éiretac eet 538 E2 Ee Esq 
| 149 | mess las 
| 2 
| mo Se 
|Miles.| £ | d. 
Coal, coke, and shale .. | 3,406,769 | 54,278,267 | bp — | -60 
Firewood... .. .. ..| 204,820 5,928,689 | 28-95 9,481 | -79 
Grain, flour, &c. |. :.| 361,052 | 61,359,264 |169-95 | 142,945 | -56 
Hay, straw, and chaff .. | 118,631 | 20,925,585 |176-39 29,714 +34 
Miscellaneous.. .. ..| 525,508 | 86,821,437 oo penn “a 
i a :.| 84,678 | 20,941,076 |247- 3, -38 
Livestock... '! | 1883595 | 45,904,741 [248-88 295,798 1-54 
A and B classes ..| 854,908 | 84,066,102 | 95-99 | 189,88 +33 
All other goods * 286,555 | 40,054,691 [189-78 558,171 | 8-34 
Total .. .. | 5,581,511 | 920,804,852 57-92 | 1,678,005 | 1-26 
| 





New South Wales tramways.—Special interest is attached 
to the tramway report in consequence of the partial conver- 
sion of the lines to electric traction and the inauguration of 
the system of penny fare sections. On June 30th last, 714 
miles of line were open for traffic. The north shore cable 
line wa3 converted into electric from February 11th last, 
and the Dulwich-hill to St. Peters steam line into electric on 
April 2nd. Forty-three electric cars have replaced a similar 
number of steam cars, the cost of which has been a charge to 
working expenses ; 133 new electric cars have been added to 
stock. Large orders are in hand for the further supply of 
electric tram cars. The introduction of penny sections 
simultaneously with the opening of the electric line in 
George-street induced a traffic that largely exceeded expecta- 
tions. On the section between Circular quay and the rail- 
way station alone an average of about 70,000 petsons are 
carried each week day. Since the opening of the George- 
street line on December 8th, and the conversion of the 
Dulwich-hill and St. Peters line on April 2nd last, the 
number of passengers carried over these sections alone 
amounted to 13,246,533. The work of converting the re- 
mainder of the steam trams to electric traction is receiving 
every attention, but it is stated it will not be possible to do 
much more in this direction until additional machinery 
now under order has arrived from America. 
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LETTERS TO THE EDITOR. 
(We do not hold oursel le for the opinions of our 
¢ ourselves responsib 4 





NAVAL ENGINEERS, 


Sir,—To use an American expressive phrase which, as the 
manner of expressive phrases often is, is just a little vulgar, your 
correspondents ‘‘ Naval Encumbrance” and ‘Dum Spiro Spero” 
make me tired. The latter gentleman is easily done with, His 
letter is —vt — wail that his state-room is not on the 
upper deck. He has my sympathies. I know what it is to have to 
try to sleep or write or read down below near the engines. Yet I 
do not see how he can improve his position save by leaving the 
Navy. Iam sure a life on board ship is not good for him, and the 
sooner he seeks more comfortable quarters on shore ffhe better it 
will be for those he leaves behind. | mi: 

The letter of ‘‘ Naval Encumbrance” deserves more notice. At 
first I thought it must be a joke—a thing ‘‘writ sarcastic ;” but 
on reading it over the third time I began to see that it has been 
written in sober, ignorant earnest. And whata picture it presents ! 
What light it throws on dark places. How clear it becomes that 
there are men in the Navy who have missed their vocation. Your 
correspondent draws a lamentable picture of what a chief engineer 
in the Royal Navy has to undergo. In the first place, he is up all 
nizht getting ready for sea—no sleep for him ; anxieties pressing 
him ; elaborate calculations to be made before he caf tell how 
many boilers to light up. A mistake in a boiler or two means so 
much waste of fuel or economy. Then when he has got his engines 
started and the ship has run a little way out into the Channel, 
and he begins to think of rest and dinner, that atrocious officer 
the admiral insists on, not one, but two whole hours being spent 
a€ general quarters, doing the gridiron, column in line, and so 
of. And, after all, is the engineer to have a hot dinner? Far 
from it, poor fellow ; cold beef and pickles are his lot. No wonder 
it is hard to get engineers to enter the Navy. 

Surely, Sir, this gentleman does not know what hard work is. I 
only wish I had him as my second for a couple of voyages, and I 
would show him what engineering at sea means. What would 
become of him if he had to stand, as I have done, a whole night 
through at the throttle valve, while the screw was half its time out 
of the water and thrashing enough to tear the stern out of her? 
Hlas he ever been battened down for three days and three 
nights in an Atlantic gale, living on a few biscuits, and glad 
to get an hour’s rest on a sack of waste? What does he 
suppose happens when a big steamer comes into harbour to load 
and has to be out again in two or three tides! Has he kept 
engines running at full power for thirty days and nights on 
end without a stop? Has he been put into a still hot combus- 
tion chamber, with a rope round his middle to pull him out if he 
faints, to plug the back end of a leaking tube’ Has he been down 
in the bilges in the Red Sea trying to clear choked strums under 
the engines? How much actual rest does he suppose the chief 
engineer of a big Atlantic racer gets while she is tearing across 
the Atlantic to make a record? Does he know that some of these 
liners have as many as 120 steam cylinders at work most of the 
time‘ No wonder I am tired when I read the childish little 
grumbling of your correspondent at not knowing how many boilers 
to light up. When I read such letters I begin to understand many 
things. I begin to see how it is that stand-by boilers are pumped 
up tall the water comes out of the safety valves, because no one 
on board is able to make the check valves tight. I begin to under- 
stand why they do not know how to keep a condenser tight in her 
Majesty’s Navy. I begin to see why it is that no complaints are 
heard about some ships and others are always in trouble. 

Perhaps I have said enough ; possibly if I say more your corre- 
spondent will retire, and not supply that information of which I 
am in search. Will he tell me ae he is doing during the weeks 
his ship is lying idlein harbour’ I have relatives, not engineers, in 
her Majesty’s Navy, and I know a good deal about the movements 
of various ships. I have two in my mind at present ; they are on 
foreign stations. The captain of one lives on shore a great deal ; 
small blame tohim—the station is hot. Will your correspondent, for 
the benefit of your readers, kindly tell us what amount of work the 
engineers of that ship have to doevery day! I know, but your 
readers do not, and itis much better that the information should 
come at tirst hand from an engineer who is—as your correspondent 
obviously is—competent to speak with authority. 

This much I may say. The engineers of the mercantile marine 
do more work and undergo more privations and hardships in a 
month than the engineers of her Majesty’s Navy do in a year. 
Their life is a very easy one in time of peace. For a few weeks in 
each year the conditions assimilate more or less closely to those 
obtaining in the mercantile marine. During the mancuvres the 
conditions in the engine-room of a cruiser, flying, pursuing, or 
bearing despatches, are much the same as that normal to an 
Atlantic liner, but these seldom last more than twenty-four hours. 

The engineers in the Navy are, as far as my somewhat extensive 
experience goes, well-educated gentlemen. Some of the chiefs, in 
particular, are first-rate men. But take them ali round, they are 
not the right men for the engine-room. On this point I cannot 
quote better authority than themselves. I never yet met with one 
of them who was contented with his pay or his position. I never 
came across a naval engineer yet who did not hold that he was fit 
for a far higher position than that he held. Wozens, I might say 
hundreds, of young men try the engineer branch of the Navy, and 
give it up. Itis only with the greatest difficulty that the supply 
of engineers can be kept up at all. No better proof could be 
supplied that the wrong men are in our naval engine-rooms than 
the two letters you have published. It would be most unfair to 
their fellows to suppose that they represent the best that can be 
had. I ask for some information as to the life of an engineer, 
and | am referred to an amusing, interesting, and instructive little 
story of certain manceuvres. As these things last about a fort- 
night, they represent a very small section of an engineer's life. 
Will none of your readers tell us what is the work of an engineer 
during a three years’ commission / FIDLEY Hovse. 

December 3rd. 


Sin,—I note in your issue of the 30th ult., in your leader on-this 
subject, a suggestion was thrown out to the effect that the break- 
downs that have occurred in some of our recent warships were due 
to the incompetence of those who are in charge of their machinery. 
This has also been more openly declared by at least one of your 
correspondents, and is a most serious accusation, and one which 
needs to be sifted to the bottom and cleared up. At the outset the 
question may well be asked, ‘If the senior naval engineers, with 
their great and varied experience of the working of many different 
types of wane yt as found in our men-of-war, are not competent 
to take charge of the machinery in our ships, who within the borders 
of this British Empire can be found to suitably fill their places /” 
If the — be true, and more competent substitutes can be 
found, then it goes without saying that, for the safety of the Empire, 
the sooner the change takes place, and the naval engineers are 
bundled over the side, the better. But I write as a naval 
enginecr ; I humbly predict that no more suitable or competent 
substitutes can be found, as a class, of course, and I challenge any 
of your correspondents to direct us to a possible source of supply of 
such desirables. Naval engineers are too scarce and mercantile 
marine engineers none too plentiful for any practicable interchange 
to be feasible. Breakdowns there are bound to be occasionally, 
but these, in the Navy, are really very few, and the cases where 
they are due to mismanagement are certainly not more than one 
per cent., and in these cases punishment is swiftly meted out to 
the offenders. There has been a great deal of talk about these 
breakdowns, and those who are so fond of airing their opinions 
upon them seem to have overlooked the fact that very radical 
changes have taken place in the engine-room appliances ‘of our 





ships of war during the last few years. I refer to the introduction 
of the Bel'eville and other types of water-tube boilers. These 
boilers have shown by their vagaries that they require considerable 
experience in managing, not only by those ap ee but by the 
whole engine-room staff, for one man cannot be everywhere every- 
when. But this experience cannot be p y-made, and 
must be acquired gradually, as it is Loe at present, by the 
engine-room staffs of the Royal Navy. Now, Sir, who is there 
available, outside of H.M. Navy, who possesses this experience ! 
Do we find it in the mercantile marine, where water-tube boilers 
are practically non-existent? Or can we discover it in the engineer- 
ing workshops of Great Britain? The contentions eppesr ridi- 
culous. Is is possible that want of experience and lack of confi- 
dence may have something to do with recent breakdowns? I do 
not state this as a fact; but if it is so, the concession of greater 
authority to the naval engineer, and less interference with his men 
from outside his department, would go a long way to overcome 
these defects. But the two prime causes of recent breakdowns are 
due, firstly, to the too wholesale adoption of the water-tube boiler 
in the Navy whilst it was only in the experimental stage ; secondly, 
to the reprehensible practice, allowed and encouraged by the 
Admiralty, in doubling the engine-room complements of ships 
during their contractors’ trials, just to get the ship through, and 
then expecting the same results to be achieved on service with half 
the number of men. It is expecting too much out of toolittle, and 
it is somewhat severe to lay the resultant failure at the door of the 
naval engineer, who is in no way responsible. It has also been 
suggested that these failures are due to the fact that a naval 
engineer is not and cannot be a good practical workman. This is 

uite immaterial, . true, pang I be not admit. But is the 

ifficulty going to overcome by placing, say, an engine-room 
artificer a po of the machinery simply because he is a good 
fitter or boiler maker or coppersmith? How absurd! A naval 
engineer may not be able, through want of practice, to perform a 
job as rapidly as any particular mechanic, but for all that he knows 
exactly how it should be done—and this in all engineering trades. 
As for doing it himself, he is not likely to be required to, unless 
several of his mechanics were hors de combat, when he would, of 
course, with his assistants, willingly buckle to, as mentioned last 
week in my letter. Commissioned officers are a necessity in a man- 
of-war, but a man cannot be a workman and an officer at one and 
the same time, or his authority would be of a very meagre descrip- 
tion. 

To compare the running of ships fitted with Belleville boilers 
with those of the Messageries Maritimes steamers, not so long ago, 
you, Sir, explained to us that one cause for the more satisfactory 
working of the latter was the substitution of at least three new 
boilers at the end of each trip. I am told that the steam pressure 
in those liners is only 1801ib., against 3001b. in the Navy. This 
is, if so, a far greater inducement to the breakdowns which have 
occurred, and which have been for the most part due to leaky 
joints and consequent shortage of water, also to the necessarily 
much higher number of revolutions at which Navy engines have 
to run, and which has caused, in some vases, trouble with the bear- 
ings. I have only attempted to outline some of the causes of 
recent failures, in the hope that those who are ever ready to cast 
blame may pause and think before impugning the reputation of a 
large body of hardworking and overworked, conscientious public 
servants. Breakdowns previous to the transition the Navy has 
recently undergone were so rare as to be insigniticant. 

Before concluding, will you kindly allow me to remark that com- 
—— between naval and mercantile marine engineers are in 

ad taste, and can in no way affect the main question, which is 
the status of naval engineers, and the necessity of recognising 


their importance. If this last is to be decried by the engineers of. 


the country, who can best appreciate the situation though none 
but those who live the life can fully do this—the Admiralty are 
not likely to redress acrying evil. It does not signify who is put 
to do the work of the naval engineer, the issue will always revert 
to the status yuo ante, viz., that those who have worked themselves 
up into the position of responsibility that rests upon the shoulders 
of the chief engineer RN. cannot but realise that they are the 
mainsprings and most important factors of the modern battleships, 
and their position is not set at its proper value, and that their 
authority is too restricted. A few years ago an Atlantic liner was 
chartered for the naval manceuvres, and put in commission by a 
crew of naval officers and seamen; the engine-room staff were not 
changed. At the conclusion of the manwuvres the chief engineer 
of the mercantile marine said he would not go through it again 
for £1000 a year, and he had only to drive his main engines, 

I think satisfaction could be easily given, by conceding executive 
rank to naval engineers, without making too radical a change. 
This is not simply a question of £s. d., and never will be. With 
the removal of disaffection, increased zeal, a plentiful supply of 
candidates, and a greater degree of efficiency would obtain. 

December 8th. : CHIEF ENGINEER R.N. 

P.S.—Since writing the above I have read the remarks of 
‘* Weary One,” und have no hesitation in dubbing him as one of 
the ‘“‘incompetents” of the naval engineers. The engineer meets 
with daily everywhere at the home ports is ‘‘ Give us more men to 
do the bare work necessary to keep things in good order,” and if 
‘*Weary One's” experiences are different to this, and he is in 
charge of machinery, we may certainly look for a breakdown in his 
ship. Even if he had a superabundance of men at his disposal, 
which we all know has never occurred, it would of itself be a mark 
of incompetence that he did not know how to employ them. 





Sir,—I think we should all. have a better idea of the points at 
issue if we had more facts. At present these seem to be very 
scarce. May I ask any of your naval engineer correspondents to 
supply some information of the following kind :— 

{ow many hours is any battleship or cruiser—no matter which-- 
under steam in any one year? 

For how many hours is she steaming at one-juarter, one-half, 
and three-quarters horse-power ! 

I suppose the facts are on record, and can be readily obtained. 
If it is not considered expedient to publish her name, that might 
be given to you, Sir, in private, and some fancy name adopted in 
the reply to this letter, 

Sunderland, December 10th. J. Hoey. 





ENGLISH RAILWAY STATISTICS, 


Sir,—Complaints are frequently heard about the reduced 
dividends that are now being paid by several of the English railway 
companies. The managers put this down to the higher rates paid 
for labour, and the rise in price of fuel and other supplies, while 
numerous suggestions have been made to raise the rates on freight 
to create more revenue. 

These matters tend to show the immediate necessity of going 
more into detail as to the volume and distance the traffic is carried. 
English railway managers are unique in their system of showing 
the tonnage of goods, and number of passengers carried, without 
regard to the distance hauled. 

The American companies, in their fierce competition, find it is 
necessary to know this, and work out the statistics accordingiy. 
This question is summed up by the statistician to the Interstate 
Commerce Commission as follows:—‘‘Two conclusions may be 
drawn from this recognition of the erroneous character of certain 
statements contained in the above sumniaries: First, the true units 
of transportation are the number of passenger miles and ton miles 
accomplished, and not the number of passengers and tons carried. 
All important countries, England alone excepted, acknowledge this 
to be the only basis of safe comparison in railway statistics.” 

In referring to similar particulars during the earlier years in the 
United States, Mr. H. T. Newcomb * states the following :—‘‘ The 





*In ‘Changes in the Rate of Charge for Railway and other Trausporta- 
tion Services,” published by the United States Department of Agricultuie. 





possibility of collecting more complete information for the later 
years shown is attributable not so much to the destruction, owing 
to the lapse of time, of the records of the earlier years, as it is to 
the progressive improvement in methods of railway accounting, 
which, while due in some measure to the requirements of regula- 
tive legisiation, is in a large degree a consequence of the increas- 
ing importance assigned to statistics of the results of the opera- 
tions of railway properties by the most practical and competent 
among railway officials and the investing public. This is particu- 
larly to be observed in connection with the means of measuring 
the services performed in the movement of property by establish- 
ing the ton moved one mile as the unit of freight services, and 
recucing all transportation of commodities to that basis.” 

At the present time the English companies compile their returns 
on the Board of Trade requirements authorised in the year 1868, 
and although conditions af traffic have altered so considerably, no 
change has been made in compiling the schedules. From the 
official returns, the volume of tratfic that was carried in the two 
countries named for a year, was as follows :— 


United States. United Kingdom, 
Year ending Year ending 
June, 1898. December, 1899, 
Passengers carried .. .. 501,066,681 1,106,691,991 
Goods and livestuck, tons $79,006,307 413,623,025 
Revenue from passengers .. £55,618,852 £ 6,782,772 
Revenue from goods and live 
stock .. .. .. .«- +. 182,651,608 £52,116,994 
Average earnings per pas- 
ys eS sie | OS 7-25d,* 
verage earnin r ton of 
goods .. = i ari 6 oS 2s, 6-24d. 
Average journey per p.s- 
senger, miles ree ee 26-70 eerie not known 
Average haul per ton of 
goods, miles .. .. .. 129-78 not knewn 


* Exclusive of season-ticket holders. 


The extraordinary difference in the average earnings per pas- 
senger and per ton of goods shows the necessity.for further 
inquiry. It is universally admitted that the goods rates in 
America are considerably lower than in England, yet the earnings 
per ton average 65 per cent. more than in England. This points 
to the fact that the length of haul must be considerably longer in 
America, as would naturally be supposed. 

Another point to be borne in mind owing to the absence of ton- 
mile statistics: What is the average weight of revenue earning 
freight per train? No doubt a considerable difference would be 
shown as compared with the United States, and that the increased 
train miles to move the same tonnage over the same distance 
would account for a large portion of the increase in working 
expenses, 

As no system has yet been devised, not even approximately, to 
ascertain the cost of transportation of various classes of freight, 
the only means of judging as to whether one class of traffic is pay- 
ing better than another is by inference on the revenue earned per 
ton-mile. The same terminal cost will apply to a certain class of 
traffic, whether it is carried 10 miles or 100, while the net earnings 
will increase the longer the distance the traffic is carried. 

In the passenger traffic the difference between 2s, 24d. and 7}d., 
average earnings per passenger, is remarkable, and although 
several causes may be mentioned to explain a slight difference, 
still the wide margin between the two is unaccountable on the 
figures obtainable. 

One point is deserving of special investigation—that is, the ratio 
between passenger and perks earnings in each country. In the 
United States the ratio is 2 to 1, while for the United Kingdom 
it is over 4 tol in favour cf goods, while the train miles in the 
United States is as 1°48 to 1, while in England the passenger 
service is the highest at 1°23 to 1. 

Losses on one class of tratfic may be compensated for during the 
year by extra profits derived on another class, while in another 
year a good profit-earning trafic may be reduced in tonnage or 
distance carried, and a lower paying traffic increased, thus causing 
a considerable reduction in net earnings, although the total tons 
carried may be the same, Where particulars are compiled the 
information of these fluctuations are interesting. A table is given 
below showing the difference in traffic on the New South ales 
railways for the years 1891 and 1900. 














! 
5 ae Earnings 
5 | Tons carried. oo as Revenue. |per train- 
al . mile. 
| In. | | In- In- | De- 
Tons. crease/Miles./crease £ crease; d. crease 
Grain and p.c. p-c. p.c. p.c. 
flour... .. L891) 198,401) — [LLL-49 61,521 ~- 0-66 — 
1900 361,052 82 169-95) 22 142,945 182 (0-56 15 
Hay, straw, | 
and chaff...1891 64,97, — (154-20 - 19,797 — {0-46 
1900! 118,631) 83 (176-39) 14 29,714 50 10-34 26 
Wool .. ... 1891, 111,797) — [270-86 314,151 — [2-49 - 
1900 84,678, 24 [247-30] 9 203,594 35 [2-38 6 
| (dec.)| | (dec.)} (dec.) 
Live stock ../1891) 128,211} -- |270-26) - 267,661 — {1-85 - 
1900) 188,595 | 47 (243-88) 10 (295,798 10 |1-54 16 
| (dec.) | 
General mer- | | 
chandise .. 1891,1,008,599 | -—- 91-30, — 806,382 -— (2-10 — 
849,823 5 {1-84 12 


1900| 1,166,966 | 15 | 95-07; 4 


Lindfield, N.S.W., P. Howe t, F.S.S. 
November 5th. 





CONSULTING ENGINEERS, 

Sin,—Your article in your issue of the 7th inst., on ‘‘ Foreignand 
Enzlish Practice in Electrical and Technical Industry,” deals some- 
what hard measure to consulting engineers. You criticise the 
name, and here I think you have some reason. A ‘‘Consulting Engi- 
neer ” usually does not correspond toa ‘‘ consultant” in the medical 

rofession, for example, that is to say, as a man of necessarily 
arger experience and attainments than the ordinary general 
practitioner. The title ‘‘ Consulting Engineer” is certainly some- 
what misleading, though it is slowly getting to be understood, 
just as the term ‘civil engineer,” though at first intended to 
differentiate from a “‘ military engineer,” is now popularly unders 
stood to be a title denoting an engineer who designs railways, 
canals, docks, and the like, such designs being executed by con- 
tractors, as the designs of an architect are by builders. A con- 
sulting engineer occupies, or should occupy, the same position 
with regard to engineering as the architect does with regard to 
building. I entirely fail to see why the system which works so 
well in building, and in the construction of great public works, 
should not operate equally well in mechanical and electrical 
engineering. 

If a person is about to spend several hundreds or thousands of 
pounds in building, he goes to an architect in the first instance as 
a matter of course, for him to prepare plans and designs, He 
would not go straight to a builder except for some small or 
unimportant work. But if an ordinary factory owner wants to lay 
down engines, boilers, electric light or power, or any description 
of mechanical plant, he usually goes directly to a manufacturi 
engineer, ignoring the consultant. I use the word ‘ignoring 
advisedly, as in most cases persons are really ignorant of the 
advantages that they would secure by employing a consulting 
engineer. ‘his applies more than ever now-a-days, when the choice 
of the means of caving and lighting works is so much more varied 
than formerly. A consulting engineer, or engineering architect as 
he might be called, will, if he knows his businesss, be able to advise 
his clients generally as to the best kinds of plant for the particular 
purpose in view, and will readily grant that each manufacturing 
engineer is a specialist in his own particular branch. The judicious 
consulting engineer will therefore not hamper the manufacturing 
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engineer by ‘‘fads” in his specifications, but will, by specifying 
stented types of plant, best consider his clients’ interests. ; 
Without the consulting engineer the ordinary factory owner is 
very much at the mercy of the agents of manufacturing engineers, 
who each naturally try to get him to buy the goods that they have 
to sell. Large manufacturing—not engineering—concerns often 
have an © eer employed, at a high salary, to act for them 
exclusively, but smaller firms, who have not sufficient work to 
keep a highly-skilled engineer permanently employed, would, in 
my opinion, be well advised to placetheir engineering requirements 
in the hands of a consulting 2K 
. H, THORNBERY, M. I. Mech, E. 
Birmingham, December 10th. 





CENTRIFUGAL PUMPS. 


Sir,—In the issue of your valuable paper of November 30th, in 
the review of Mr. Henry Davey’s book on ‘‘ Pumping Machinery,” 


temperature water is practically pure dihydrol ; that the latent 
heat of fusion of ice is not an ordinary physical latent heat of 
fusion, but is mostly a latent heat of dissociation of trihydrol into 
dihydrol, partly masked by heat of solution of trihydrol in dihydrol. 
The latent heat of evaporation of water includes also the heat of 
dissociation of the dihydrol and trihydrol of water into the hydrol 
of steam ; that the specific heat of water is not an ordinary 
specific heat, but includes a certain amount of heat dissociation ; 
and that pressure dissociates trihydrol, at rates given in a table. 

The paper extends to some thirty pages of matter, every bit of 
which is worthy of the most careful consideration and study. 

19, Claremont-square, JaMES C, RICHARDSON, 

December 4th. 





LEVELLING STAFF. 
Str,—In your view of Mr. Walmisley’s book, ‘‘ Field Work and 





there occurs a remark which interests me very much. 

Referring to centrifugal pumps, the reviewer says it is doubtful 
whether those pumps act by centrifugal force, or whether they 
merely impart speed to the liquid, and thereby create kinetic 
energy which is gradually trans!ated into static energy or pressure. 
For many years past I have been convinced of the correctness of 
the second proposition, and I hold that perfect centrifugal pumps 
should impart tangential motion only to the liquid, and I construct 
my pumps on that basis. As the liquid enters by the centre, and 
is discharged at the periphery, it must have a certain amount of | 
radial or centre-flying motion. But that is only a secondary | 
result, and all energy created by that motion is detrimental to the | 
ctliciency of the pump, as it is in the way of the proper course of | 
the liquid, To have given the name of “centrifugal” to such | 
pumps was like calling an engine ‘‘condensing” by virtue of the | 
amount of steam condensed on its surfaces without doing any | 
work. It would hardly be thought a commendation. Though it | 
may be too late to change the name, there can be no reasonable 
doubt that these pumps are tangential pumps, and the more 
nearly they comply with that conception the more efficient they 
will be. 

The system of combining pumps in series for raising liquids to 
great heights is, as you say, of ancient date, and I remember ex- 
periments made in that direction more than forty yearsago, In 
many situations the combination is highly efficient, and calculation 
in effect shows that several pumps working thus together in suc- 
cession are more economical of _ than a single pump of the 
sume capacity raising liquid to the same elevation. 

96, Newgate-street, London, E.C., Jos, BerNnays, M.L.C.E, | 

December 8th. 











THREE-SPINDLE LATHES. 


Str,—Referring to the splendid Machine Tool Supplement in 
your issue of last week, I would like to mention that the three- 
spindle lathe shown on page ii. is, with the exception of the in- 
verted Vees on the top of the bed, an almost exact copy of a lathe 
that has been made by Tangyes’ Machine Tool Company for many 
years—see photograph herewith. | 

Originally I believe it was designed by one of those well-known 
engineers, Mr. James or Mr. Joseph Tangye, and I understand 
such lathes have been used by Tangyes Limited, of Birmingham, 
for more than thirty years. Several of them have been supplied | 


| figures VI. and IX. 


nstr ,” you advocate the use of a levelling staff with as few 
markings as possible, and with no 
figures except at the feet. ‘The 
Scotch staff has generally only got 
the tenths and half-tenths of a foot 
indicated, and the only figures are at 
the feet. It is not made on the tele- 
scopic principle, but is in three 
separate lengths jointed together 
when in use. Much can be said in 
favour of the Scotch staff, both re- 
garding its form and its graduations, 
though those accustomed to a Sop- 
with staff graduated to hundredths 
of a foot think that too much is left 
to be estimated between the mark- 
ings. 

he style of painting shown in the 
illustrations has all the clearness of 
the ordinary Scotch staff, and yet 
leaves unmarked in no case more 
than one-hundredth of a foot. The 
staff shown in the illustration, being 
intended for stadia work as well as 
for levelling, has on one edge the 
alternate feet painted red, like a 
ranging pole. 

It seems a pity that the custom 
is not more universal of distinguish- 
ing by Roman numerals: only the 
There is no 
reason for making the 5, 10, and 
15 Roman. 


Wr. = 





G. W. HERDMAN. 
December 10th. 











ON THE SUPERSESSION OF THE STEAM BY THE ELECTRIC 
LOCOMOTIVE, 


Sir,—I have read your courteous article on my paper dealing 
with the above subject with much interest. There are many points 
which I would like to answer, but I will ask you to do me the 
favour to allow me to defer doing so at the present moment. The 
paper is to be discussed by the 
Glasgow section of the Institution 
of Electrical Engineers during 
the present week, and on the con- 











clusion of the discussion I hope 
to be in a position to consider, 
not only the comments of those 
who have been good enough to 
enter into the subject, but points 
advanced by the senior technical 
- | journals, As soon as possible 
*| thereafter, I will ask your per- 
mission to again bring the sub- 
ject under your notice—not for 
the purpose of enlisting sympathy 
or attracting attention, but for 
the reason that I think it possible 
I may, in my further observa- 
tions, place many of the points on 
which you have so courteously 
commented upon in your article 
in a clearer and more definite 
form before you. In the mean- 








to users in England—ineluding the London and North-Western 
Railway, who have several at Crewe Locomotive Works—and also 
abroad. It is probable that the design shown in your supplement , 
has been practically copied from one of the latter. j 
As you say on page i., the quick withdraw motion used on this | 
lathe is not by any means new ; for more than twenty years it has | 
been fitted to almost all the screw-cutting lathes made by 
Tangyes’ Machine Tool Company, Limited. It is probably thirty 
years, or even more, since Mr. Joseph Tangye first applied it to 
lathes in the Tangye Works, and I believe it is also used by several 
other well-known machine tool makers, C. PB, 
November 27th, 





VENTILATION AND HEATING, 


Sin, —Is it not desirable to keep ventilation and heating, for 
ordinary buildings at least, as simple as possible? For this reason 
a vertical shaft at the top of a room with a lamp under it would 
seem to be preferable to a fan. The air could be introduced 
through another vertical shaft, and the apparatus for treating it 
should be simple also ; but especially should any heating surface 
be of large extent and of very moderate temperature. It would | 
probably conduce to satisfactory working to make every room | 
virtually independent, with straight and ample ducts. =| 

London Institution, E.C., ALFRED J, ALLEN, 

December 7th. 
~ | 
THE MOLECULAR CONSTITUTION OF WATER. 


_ Sir,—I would like to call the attention of your readers interested 
in the physics of water to an important investigation by William 
Sutherland, of Melbourne, communicated in the Philosophical 
Mugazine for November last. He thinks that sufficient data is in 
existence to enable one to work out quantitatively the actual con- 
stitution of water, and shows that steam being H, 0, ice is pure 
(H,0)s, and water a mixture of (H,0); and (H, 0), in proportions 
whose dependence on temperature can be expressed . a simple 
formula. As H,O is very generally used as a symbol for water, 
and as hydrogen oxide is a long name for so important a chemical 
species as HO, he proposes for international convenience to call 
HO hydrol, (H,0). dihydrol, and (H,0); trihydrol. Steam is 
hydrol, ice is trihydrol, and water a mixture of dihydrol and 
trihydrol. 

The investigation includes the following :—Constitution of water 
from its thermal expansion ; confirmation from its optical refrac- 
tion ; compressibility of water and dissociation of trihydrol into 
dihydrol by pressure ; surface tension and constitution of water in 
surface film ; latent heat of fusion, specific heat, and latent heat 
of evaporation ; the viscosity of water ; dielectric capacity ; the 
melting of ice as a phenomena of dissociation, and the higher 
valency of oy age ; and summary of results. 

He says in his summary of results, that probably at its critical 











while may I be permitted to point 
out that the saving (£260,000) 
quoted in your article refers to 
the entire Midland system, and 
not to the London-Bedford section only ? 

The paper makes two comparisons in respect of cost. That to 
which you refer applies to a comparison with the average annual 
working cost, extended over a period of 24 years. The further 
comparison is with the year 1899, when the cost stood at 10°218d. 
per train mile—a point to which it had been gradually advancing 
for some years, by no means exceptional to the Midland, for, as 
your readers will see on reference to the data furnished by me, the 
average cost to the six large railway companies was 10° 267d. 

I venture to hope that you may, on the completion of my paper, 
be able to resume your consideration of the subject under 
peo ay light to which my comments may in your opinion 
entitle it. 


Derby, December 11th, W. Lanepon, 





THEODOLITES AND THEIR FAILURE, 


Sir,—Quite lately I bought an Sin, transit theodolite, reading to 
10sec., and with three levelling screws, from a well-known London 
firm. At first the instrument was all that could be desired, but I 


| find now in taking an angle from left to right, and the same angle 


from right to left, I can make a difference of twenty, and some- 
times thirty seconds, The fault, as far as I can make out, lies in 
the three levelling screws, which ‘ give” when the vernier plate 
is moved, and this although they were tightened up with the 
small screws for that purpose. 

I had the same difficulty some yo ago with a 6in. instrument 
of the same pattern, and could never get any remedy for it, 
except the partial one of keeping the axis-of the vernier plate well 
oiled, so as to have as little friction as possible between it and the 
bottom plate. 

The instrument has been sent to the maker for adjustment, and 
will be returned, I have no doubt, with the defect still there and 
the usual assurance that it is all right now. 

Perhaps some of your readers have had a like experience with 
theodolites of this pattern, and can suggest a way of getting over 
the difficulty. Ww J. 

December 1st, 





A REMARKABLE OLD WATERWAY. 


Sik,—Your correspondent, Mr. Tyeth D. Bounsall, will find an 
account of the canal he alludes to in THe ENGINEER of December 
25th, 1896. Drawings of the lifts on it are given in ‘‘The Rudi- 
ments of Civil Engineering,” by Henry Law, Part II., pages 83 to 
89, and more elaborate plates and description are in the ‘‘ Transac- 
tions” of the Institution of Civil Engineers, vol. ii., page 185, 

Chelsea, 8.W., December 8th. . B, PALEY. 





THE EFFICIENCY OF FANS. 
Sir,—I do not think I can do better than refer Mr, Grainger to 





an article on fans written by Dr. Oliver Lodge, and published in 
Tue ENGINEER for January 4th, 1889. There is no explanation 
given of the difference in pressure, nor is there anything about 
inductive action directly. But the whole article is so complete, 
that, before proceeding further, Mr. Grainger ought to master its 
contents. 
December 8th. P. W. 








ON THE SUPERSESSION OF THE STEAM BY 
THE ELECTRIC LOCOMOTIVE.* 
By W. Lanepon, Vice-president. 
(Continued from page 572.) 

Fig. 1 illustrates the section of line under consideration. The 
position of engine sheds is shown by stars (*); of water cranes by 
dots (*). The short or suburban traffic between St. Pancras and 
Hendon, and the Tottenham line, &c., is not included in my 
schedules, for the reason that, viewing the section of line as if 
actually subject to electrical ipo there would be little doubt 
that this immediate London-suburban tratfic would demand a 
—_ station nearer home than that indicated in the scheme 

have adopted as my basis for the comparison of costs for working 
a fifty-mile section of line. 

‘The plant scheme is roughly outlined in Fig. 2. Midway in the 
fifty miles of railway is the central station, containing four 
2500-kilowatt, three-phase, or other characteristic, 10,000-volt 
generators. At this pressure current is distributed to sub-stations, 
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eich serving ten miles of railway, when the potential is converted 
to 600, from whence it is carried to the contact rail. Or the centre 
ten-mile section may be provided for by direct-current generators 
served from the same steam plant. 

The efficiencies of the various parts are assumed as foliows : — 


Loss per cent, Efficiency. 
a ee eee 
Cee ee ns cn, Wek ke ce cs ce 
Rotary converters .. .. 10 Sey ae ee 
Statictranmsformers .. .. 7 .. «2 «0 os o “8% 
H.T. transmission a 90 


The total kilowatts required on the train wheels (‘Table IV.) is 
2905 per hour, and the number of trains is fourteen. Therefore 
a) 207°5 will be the average kilowatts per train hour.; and 


assuming the efficiency of the motors at 85 per cont, (20°) 
5 

244 kilowatts will be the average power required to be gee to 

each train. If, now, we allow 10 per cent. loss in the rails which 

supply and return the current, a pressure of 540 only will be avail- 

able at either end of a section of ten miles.. Therefore the 
244 x 1000) ,-. 

ag) He. 

As there are fourteen trains per hour in the total fifty-miles 

section, there will be 14 = 2°8, say three trains in one section of 


amperes per train that will be required will be ( 


v 
ten miles to be supplied by one sub-station. 
452 x 3 = 1356 amperes. 

Adding 24 per cent. for leakage, we have 1390 amperes as the 
current to be supplied by each sub-station at 600 volts. The 
efficiency of the converters and static transformers is taken at, 
respectively, 90 _ cent. and 93 per cent., and the three-phase 
transmission at 90 per cent, 

” T00 ze = “ 7 1107 kilowatts to be delivered to 
the tains for each section containing three trains. 

As there are fourteen trains, there will be four sections with 
three each, and one section with two trains. 

Now the four sections with three trains each would require :— 

1107 x 4 = 4428 kilowatts. 

To allow for the maximum loss, let it be assumed that the centre 
ten-mile section, which, as previously indicated, might be supplied 
direct at 600 volts, is so dealt with, and that it is the section that 
has two trains only. 

The kilowatts required would equal :— 

i x ; = 556 kilowatts. 


Therefore the total kilowatts to be generated would be— 
(4428 + 556) = 4984, say 5000, 


and the combined efficiency Gap) would be 58°3 per cent. 


This 5000 kilowatts is the power required to be generated to 
work the fourteen trains, ——e 479 miles during the hour, as 
shown in Table IV., and upon it all comparative calculations and 
deductions have to be based. 

The demand may, of course, go beyond this, or it may be less, 
but so long as the generating power, and that of the corresponding 
parts, is there to meet it, that branch of the question may be 
disregarded. As I have previously stated, the comparison is made 
between the ascertained quantities travelling a stated a ata 
stated speed. If the mileage were greater, or the number of trains 
greater, the comparison would be equally applicable. It is, in 
respect of the mileage result, immaterial, so long as we apply it to 
a fairly representative condition. The speed and the train load 
indicated in Table [V. will, I believe, bearing in mind that the 
number of trains are regarded as all carrying the full load indi- 
cated, be found to conform to this. 

A generating plant capable of an output of 10,000 kilowatts is 
of course, ample to provide for a calculated demand of just half 


* Institution of Electrical Engineers, read November 29th, 1900. 
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that amount. I adopt the following estimate as applicable to the 
pritae cost :-— 








Generating Station. 
£ £ 
‘ Buildings, foundations, chimney stacks, &c. .. 50,000 
Equipment, including steam units, boilers, coal 
conveyors, steam mains, condensers, pumps, 
ant SSQ000 
Sub-stations. 
Buildings—five stations .. .. .. .. .. «. 10,000 
Equipment of ditto with transformers, con- 
verters, &c., delivering at 600 volts, and all 
necessary fittings... .. .. .. .. .- «» 70,000 
80,000 
Cables, including laying .. .. .. .. .. .- 70,000 
Contact rail—200 miles(é.e , four roads of 50 miles 
TG Ch SEGA Nel ve be. ces; ae! we. ee 
—— 140,000 
Total capital outlay for generation and distri- 
button of cumremé... 26 05 cs 0s ce 00 470,000 


The figures comprised within the two first items are practically 
those given by Mr. Parshall with reference to a somewhat similar 
plant, with the exception that the amounts have been increased to 
the extent of £15,000 for the generating station equipment, con- 
sequent upon the adoption of a higher v»ltage ; and £10,000 for 
generating station buildings to meet any advance of prices. 
£10,000 has also been added for independent transformer build- 
ings. The cost of cables, including laying in position, is based 
upon the current demand and mileage. 

The hourly demand has beer shown to be 5000 kilowatts. The 
annual output for the section of line under consideration will there- 
fore be this amount multiplied by the twenty-four hours per day, 
and 365 days to the year, viz., 43,800,000 kilowatt-hours, 

On this basis I estimate the annual cost for generation and dis- 
tribution of current, as shown in the annual column of the following 
table, from which, by dividing the sums there shown by the annual 
kilowatt output, I obtain the per kilowatt-hour charge. 

To the foregoing we have to add the cost for drivers and 
assistants in attendance upon the electric locomotives—performing 
practically the same duties as the driver and firemen in attendance 
upon the steam locomotive; together with that for repair and 
renewal of all machinery, including the locomotives. 

In his presidential address to the members of the Institute of 
Mechanical Engineers in 1898, Mr. S. W. Johnson, the locomotive 
engineer for the Midland Railway, furnished valuable data in 
relation to the cost of moving railway trains, From this data I, 
B patie am enabled to furnish the details shown on 

able VI. 


TABLE V.—Estimated Cost ay Generation and Distribution of 
Current. 





























. | Per | Per 
Details of charges. | annum. | “how. 
1, Capital outlay, £470,000. & Pence. 
Interest at 34 per cent. 16,450 | 0-0901 
2, Generating station— | 
Salaries and wages : £ 
lchiefengineer .. .. .. .. «- 500 
lassistant ditto .. .. .. .. .. 250 
8switch-room attendants, at £150 each 450 
Oe oe a 120 
7 engine-room attendants, at 40s. each 
oi ,, ee eee 728 
7 assistant ditto, at 35s. each per week —-687 
12 stokers, at 30s. each per week... 036 
15 labourers and cleaners, at 22s. each 
RI cep 4d, ee) ae ee 858 
— 4,479 | 0-0245 
Coal 
At 3-01». of coal per kilowatt-hour—58-667 tons, 
at 7s. 11jd. perton.. .. .. . « o-| 28,345 0-1279 
Water— | 
At 25 Ib. per kilowatt-hour, and 2d. per 1006 
gallons hee ae ee te ae ee eee 9138 0-0050 
28,787 | 0-1574 
3. Sub-stations (5) — 
Salaries and wages— £ 
5 assistant engineers, at £200 cach .. 1000 
2080 
1820 | 
572 
-——_ 5,472 0-0299 
4, Outdoor service — 
5 rail jointers and fitters at 403. each | 
PME cis Mis SG os oe we He 520 
ee ee ee eee ee 230 
——| 750 | 0-0041 
5. Oil, waste, and sundrics -| 2,000 0-0109 
Total estimated cost of generation and distribution 
WEREONS. 5. ks. os) se oe ee Ws oe oad SO OBO 0.2023 
TABLE VI,—Steam Locomotive Charges. 
Average Midland Railway total locomotive expenditure, Cost per 
&c., during twenty-four years, 1873-96. train mile 
Running expenditure— £ | Pence 
Wayges—Drivers and firemen 858,635 2-650 
Cleaners, coalmen, c... 94,422 0-698 
Lo Oe ae eae aes 28,575 0-211 
Oil and stores .. 44,842 0-331 
Coal and coke .. 289,595 | 2-189 


eae he ae 
Total running expenditure.. .. .. .. .. ..| 816,069 | 6-029 
Repairs and renewals— | 
Vages .. : 


. 178,718 
Materials 


178,742 


1-320 
1-321 








Total repairs and renewals .. 357,460 | 2-641 
| 


| 
| 
--| 








nt Ee ee ee 24,187 | 0-179 
Turntables and buildings. . 2,861 | 0-021 
RR Soy ou. eur Pusat. v.04 9,868 | 0-073 
Gross expenditure .| 1,222,899 8-943 
Tons of coaland coke consumed .. .. .. .. « 727,889 
Oe POP TOM. os sc te 0s ee oe 7s. 114d. 
Train mileage.. .. 82,485,530 


This table shows that the average cost for twenty-four years, for 
drivers and firemen was £358,635, or 2°650d. per train mile ; and 
that for repairs and renewals, £357,460, or 2°641d. per train mile. 

To arrive at the cost for drivers and attendants for the electrical 
locomotive, I might revert to Table IV. and deduce from it, at a 
given rate of wage per hour, for the number of trains occupying 
the line for that period, the kilowatt-hour cost, but this, it appears 
to me, would not be quite right. There can be no question that 
the cost incurred by the locomotive department is extremely 
heavy,” but it is a charge incumbent upon the working of the 
traffic, and whatever are the conditions which militate against a 
reduction in this charge with the locomotive department, presum- 
ably they would hold good against the electric unless the traffic 
could, under the latter, be so facilitated as to enable it to be got 
through with greater speed, and less shunting. It is not clear this 
could be done. I am therefore, very reluctantly I. must admit, 
obliged to adopt the extremely heavy cost incurred by the steam 





* Assuming the weekly wage of driver and fireman to amount to 0s., 
probably an excessive sum, it would seem that the weekly mileage 
a would be but 407. If the wage were 70s., the mileage would be 
yu ‘. 





locomotive, for there would be very little, if any, difference in the 
rate of pay to the respective class of men. ‘ ae 

The repair and renewal of electrical machinery, whether in 
relation to the generating or the locomotive plant, should be con- 
siderably less than that of the steam locomotive plant, for the 
reason that there will be extremely few moving parts, while many 
small units, used for pumping and other like purposes, would be 
provided for from the central generating station at a less cost, or 
entirely abolished. : : 

The train mileage—Table IV.—run by the fourteen trains during 
one hour, is 479. Assuming that the cost attending the repair and 
renewal of the electrical machinery will be 2d. per train mile, as 
against that for the steam locomotive power and works, viz., 
2°641, we shall have a result of 0°1916d. per kilowatt-hour. 

There is yet one more addition tomake. The cables and contact 
rail are peculiar to the electrical system. I do not include them in 
the above 2d. per train mile for repair and renewal of machinery. 
Having regard to the value of the recovered material, I assume 
24 per cent. on the primary outlay will meet the renewal of cables, 
and 4 per cent. that of the contact rail. This means 0°0249d. per 
kilowatt-hour. eg 

Table VII. furnishes all these items, against each of which is 
also shown the cost per train mile, i.¢., the cost per kilowatt-hour 
multiplied by the total output, viz., 5000 kilowatts for the hour’s 
work, divided by the train mileage worked during the hour, 
viz., 479. 


TaBLe VII.—Electrical Charges. Cost in Pence per Kilowatt-hour 
and per Train Mile, 























Per Per 
kilowatt-| train 
hour. mile 
Generating charges 0-1574 1-645 
Sub-station charges .. 0-0299 0-312 
Outdoor attendance .. ox 0-0041 0-043 
Oil, waste, and sundries .. .. .. .. .. «+ «| 0-0109 0-114 
Locomotive drivers and assistants. [This item is 
shown at the cost incurred under present mode i 
Sr eee 2-650 
Repair and renewal of machinery, motors, &-:.. 0-1916 2-000 
Renewal of cables and contact rail ares) ve 0-0249 0-259 
Total cost for power and haulage .. 0-6726 7-021 
Interest at 3. r cent. on primary outlay, viz., 
£470,000 — ee hes : es ¥s oc, os - os) OOO 0-941 





Therefore, if my deductions are correct, it would appear that 
the cost of working by electricity as against that for the steam 
locomotive is, per train mile, so far as the Midland is concerned, 
as 7°021d. to 8°943d., being an apparent saving of 1°922d. per 
train mile, or £260,155 on the average yearly cost for the twenty- 
four years indicated. A closer comparison of the chief items may 
help us to learn where and how so large a saving is effected. 

Coal stands in Mr. Johnson’s data at 727,889 tons, at a cost of 
£289,595. Based upon the figure adopted by me, viz., 3°0 1b. per 
kilowatt-hour, the tonnage required is 454,145,+ and the money 
£180,712.t The steam locomotive consumes on the average 
50°191 lb. of coal per train mile. My figures place the quantity 


required for electrical energy at er 31°315lb. The 
7 


saving under this head is, therefore, 273,744 tons, which at 
7s. 114d. will account for £108,927. We have to bear in mind that 
the calculation on which the cost of electricity is based makes no 
provision for shunting operations. It is based entirely upon the 
train mileage run. Shunting work is, of course, included in Mr. 
Johnson’s figures, and will account, to some extent, for the differ- 
ence. The main gain, however, is to be found in the economy of 
a stationary, as against an itinerant generator, as well as in the 
fact that much coal is consumed by goods and mineral trains when 
shunted, and by all trains when standing at stations, the whole of 
which would be saved if worked by electricity. 

With stationary engines a less expensive coal than that used for 
locomotives would be available, thereby effecting a reduction 
probably more than sufficient to meet the cost of shunting pre- 
viously alluded to. It may be pointed out that coal is more costly 
at present. Such is the case, and, were my calculations based upon 
the present rate of coal, the result would largely enhance the 
advantage of electricity. Say, for instance, that coal stood at 10s. 
instead of 7s. 11}d., the locomotive cost would be 727,889 tons at 
10s. = £363,944 instead of £289,595. That for electricity would 
be 454,145 tons at 10s. = £227,072 instead of £180,701. The 
result would be that electricity would show, under coal at 10s. a 
ton, a saving of £136,872 instead of £108,927, on precisely the 
same mileage, with a proportionate increased saving at prices 
ranging above that figure. 

The fact that dear coal enhances the comparative value of an 
electrical system—especially with the possibility of coal at a higher 
rate than 7s. 114d.—cannot be too strongly emphasised. 


(To be continued.) 








THESOCIETY OF ENGINEERS.—The annual dinner of this Society 
was held at the Hotel Cecil on Wednesday night. Mr. Henry 
O'Connor, the president, occupied the chair, and there were also 
ach Colonel H. Barron, RA., Lord Rosmead, Professor H. 
Robinson, Mr. Perry Griffith, vice-president ; Mr. George Burt, 
hon, secretary and treasurer ; Mr. Charles Mason, president-elect ; 
and Mr. Perry F. Nursey, secretary. The President, responding 
to the toast of ‘‘The Society of Engineers,” acknowledged the 
gift of a valuable president’s badge of office, which had been made 
during the year by Mr. George Burt, the hon. secretary and 
tréasurer. He stated that the Society numbered over 500 members. 
Replying to the toast of ‘‘The Imperial Forces,” Colonel Barron 
spoke of the importance of providing adequate harbour accommo- 
dation for the Navy. 


Royat Institution.—The following are the lecture arrange- 
ments at the Royal Institution, before Easter:—Sir Robert Ball, 
six lectures—adapted to young people—on ‘‘Great Chapters from 
the Book of Nature”; Professor J. A. Ewing, six lectures on 
‘* Practical Mechanics—experimentally treated—First Principles 
and Modern Illustrations”; Dr. Allan Macfadyen, Fullerian Pro- 
fessor of Physiology, R.I., four lectures on ‘‘The Cell as the Unit 
of Life”; Dr. Arthur Willey, three lectures on ‘‘The Origin of 
Vertebrate Animals”; the Rev. H. G. Graham, three lectures on 
‘Society in France before the Revolution ;” Sir Wyke Bayliss, 
two lectures on ‘‘ Shakespeare in Relation to his Contemporaries 
in Art”; Professor R. K. Douglas, two lectures on ‘‘ China”; 
Mr. F. Corder, three lectures on ‘‘ Vocal Music: Its Growth and 
Decay ”—with musical illustrations ; the Right Hon. Lord Ray- 
leigh, six lectures on ‘Sound and Vibrations.” The Friday even- 
ing meetings will begin on January 18th, when a discourse will be 
delivered by Professor Dewar on ‘‘Gases at the inning and 
End of the Century ”; succeeding discourses will probably be given 
7 Dr. A. W. Ward—the Master of Peterhouse—the' Right Rev. 
Monsignor Gerald Molloy, Professor G, H. Bryan, Professor J. J. 
Thomson, Sir W. Roberts-Austen, Mr. H. Hardinge Cunynghame, 
Mr. W. A. Shenstone, Dr. Horace Brown, the Right Hon. Lord 
Rayleigh, and other gentlemen. 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, 
Proressor R. H. SmirH delivered on the evening of December 


6th the second part of his paper upon steam engine valves and 
valve gearing to the Civil and Mechanical Engineers’ Society, at the 
Hotel Victoria, Northumberland-avenue. In the first part of the 
lecture he had pointed out that, in each double-acting steam 
cylinder, eight points of steam distribution and the size of the 
port area ought to be determined independently of each other, while 
the ordinary excentric-driven single-slide valve afforded only five in- 
dependent elements of design, while with a Meyer's cut-off slide 
on the back of the main slide there were really more elements at 
the disposal of the designer than he could make use of. He had 
classified slide and lift valves into ten classes, and had illustrated 
these and their sub-classes by drawings shown with the aid of the 
lantern. He had recommended separate admission and exhaust 
valves rather than separate main and cut-off valves, and had shown 
that trip gears are as applicable to slide valves as to lift valves, 
being, indeed, earliest applied to Corliss valves, which were really 
slide valves, On the 6th inst., after showing diagrams of various 
forms of link motion and of trip gears, and describing their relative 
advantages, especially as regards the stresses in their members 
and the wear at their joints, he said that it was impossible in 
practice to follow Rankine’s rule of designing the port area for the 
same steam entrance velocity in all cases, and that there seemed 
to be nogood scientific grounds for recommending it. He showed 
on the screen a rule which gives ge the same drop of pressure 
by wire-drawing in all cases, and which agrees fairly well with 
what is found practicable in low and high-speed engines ; and also 
showed that Rankine’s rule, if followed, would make the percent- 
age of cylinder power spent in driving an unbalanced slide valve 
increase as the square of the piston speed, and also as the ratio of 
cylinder diameter to stroke. In order to avoid excessive waste of 
power in driving valves and valve gears, he advocated not only the 
complete balancing of valves of all kinds, but also their direct steam 
driving, and suggested that simple forms of valve gear might still 
be retained for guidance tu the correct timing of the cut-off, while 
the actual driving power would not be transmitted through the 
gear. He then showed a number of diagrams, which greatly 
facilitate the labour of designing harmonic valve gears. He 
discouraged the use of Zeuner’s valve diagrams, as tending need- 
lessly to obscure and confuse what was an extremely simple 
problem, which, he said, only required a little clear thought and 
the most elementary mathematical common sense to deal with 
easily, either with or without the help of diagrams or other graphic 
methods. He would have been glad to deal with graphic construc- 
tions for finding nearly accurate ‘“ corrections” of the so-called 
“errors” in various forms of ‘‘ radial” valve gear, but time did 
not permit of this, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE near approach of Christmas is not favourable to an increase of 

business in the iron or coal trades. Consumers are contenting 

themselves with buying from hand to mouth, and this condition of 
the market is certain to continue into next year. So long as prices 
alike of iron and coal show the downward tendency which is at 

— so marked, buyers cannot be expected to order in anything 

ut very small lots. This week’s meetings of the trade, both at 

Wolverhampton yesterday and at Birmingham to-day—Thursday— 
therefore had about them a very inferior air ; what business was 
done was more a matter of asking and obtaining quotations rather 
than actual buying and selling, and negotiations had about them 
more of an anticipatory character for 1901 than much actual inten- 
tion of immediate purchasing. 

Prices were easy in all ‘tations, Indeed, when asked what 
their prices were, sellers very generally responded, ‘‘ What we can 
get.” This declaration summarises in a nutshell tke present 
position, and ironmasters may be deemed wise in taking this course. 
It is impossible to fight against the fall which has now set in, and 
it is altogether much wiser to accept the inevitable with the best 
grace that may be. The sooner now prices get down to a reason- 
able level, if not, indeed, to rock bottom, the better for all concerned. 
Prices this—Thursday—afternoon in Birmingham were quoted at, 
for common bars, £8 and upwards. It is not improbable that an 
early meeting of the Unmarked Bar Makers’ Association may be 
held to consider the question of a further official reduction. Any 
decision which may be made in the future has been, however, already 
discounted, North Staffordshire bars having been brought down to 
£8 to £8 5s., Lancashire to £8, and Middlesbrough to £8; the 
local makers have adopted the same figure, though the Association 
standard remains nominally unaltered. 

Marked bars remain at £10 10s,, with Earl Dudley’s brand 
£11 2s. 6d., and second-grade bars £9 15s. Some of the §¢ list ” 
houses have a steady inflow of small orders, but others are not so 
well supplied. It is, however, doubtful if any alteration will be 
made before next quarter-day, as the cost of manufacture con- 
tinues to be so heavy. 

An aid to the “‘slump ” in prices at date is the expectation that 
still lower values will be quoted at the January quarterly meetings 
—an impression which, in the absence of the miraculous, is almost 
certain to prove correct. Lower official prices of both foundry 
iron and pig iron will almost certainly rule at these gatherings, 
and consumers cannot be complained of for temporarily standing 
off the market. Hoop iron is quoted at date £9 to £9 10s., nail 
pe and rivet iron £8 10s, to £9 5s., and gas-tube strip £8 to 


The black sheet trade is in an unsatisfactory position owing to 
the restriction of orders from the galvanisers. For the galvanisers 
themselves, the position is very trying. The trade passing is not 
more than normal, and tkis, in comparison with the recent rush of 
business, is naturally disappointing, particularly as it is believed 
that the moment South Africa is again freely opened up to trade a 
great rush of orders of substantial weight will be experienced. 
Under present circumstances quotations show a decline, and the 
figures given are to some extent nominal. 

Current prices are named as:—Sheets, singles, £8 10s. to 
£8 12s, 6d.; doubles, £8 12s. 6d. to’ £8 15s.; trebles, £9 5s. to 
£9 7s. 6d.; galvanised corrugated sheets, f.0.b. Liverpool, £12 5s. 
to £12 10s, 

The steel trade maintains its position better than iron, but even 
here a decided shrinkage is seen both in the volume of business 
coming forward and in the realised selling prices. Current rates are 
quoted on the open market at: Bessemer billets, £5 10s. to £5 15s. ; 
best Siemens ditto, £5 15s. to £6; mild steel bars, £8 5s, to 
rege steel plates, £8 to £8 10s.; steel girders and angles, £8 
to £8 5s 


Pig iron is without strength ; indeed, the position of this metal is 
getting weaker and weaker asthe year draws toaclose. It is felt 
that more furnaces must be blown out unless prospects speedily 
improve. Three furnaces have been stopped in the Tipton, Tivi- 
dale, and Bilston districts during the quarter, owing to heavy 
stocks and dear coal. 

Altogether five Staffordshire furnaces have been blown out, 
and in the Midland districts of Derbyshire, Northampton, 
Leicestershire, &c., it is estimated that since the fall in prices 
commenced, as many as twenty furnaces have been brought to a 
stand. At present the accumulated stock of pig iron in the forge 
yards of the Midlands is believed to be small, but still manufac- 
turers of finished iron buy only small quantities to meet their 
immediate needs. There is a reluctance to give out even these 
orders, and smelters have to make concessions to secure them. 
Fortunately, there is an improved demand for foundry qualities of 
pig iron, but even in this department buyers are reluctant to place 
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next year’s contracts without some inducement in the shape of 
lower .prices. generally, are therefore far from en- 
couraging. ‘Current prices are'valued on the open market as :— 
Staffordshire cinder forge, 57s. 6d. to 60s.; part-mine, 60s. to 65s. ; 
all-mine, 62s. 6d. to 75s.; best ditto, 90s. to 95s.; foundry ditto, 
100s.; cold-blast, 120s.; Northamptonshire and _ Leicestershire, 
57s. 6d. to 60s.; Derbyshire, 58s. 6d. to 61s. ; and North Stafford- 
hire, 60s, to 62s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—The downward movement in the iron and steel 
trades has not yet been brought to a check ; the large drop in 
prices last week has been followéd by a further and equally serious 
fall this week, and there is still no confidence that the lowest point 
has been touched. Various surmises are being put forward as to a 
solution of the omgeng situation, and foreign competition is held 
largely responsible for ihe collapse of English makers and manu- 
facturers. There is no question that the undue forcing up of prices 
during the early portion of the year not only put a restriction upon 
operations requiring any large weight of material, but opened the 
door to foreign competition ‘both in pig and finished iron, which it 
will now be found very difficult to close. During the last few months 
a large weight of both raw and manufactured material has been 
coming in from abroad into this district, and for the matter of that 
into practically every other important iron-using centre, and at 
much lower prices than English manufacturers have been prepared 
to accept, and it cannot be said, sweeping as have been the reduc- 
tions in English prices, that foreign competition has even yet been 
met in a really effective manner. 

Such slackness as there is in the engineering trades, to which I 
have referred in previous reports, and which is more an indication 
of lessening activity in the future than of any. general quietening 
down just at present, has so far had no appreciable effect upon the 
employment returns of the trade union societies. ‘he United Ma- 
chine Workers’ Association, it is true, report an increase in the 
out-of-work list for this immediate district, which is now 24 per 
cent., but thé returns generally still show only about 1? per cent. 
of the membership on unemployed benefit, whilst the Steam Engine 
Makers’ Society has still only about 4 per cent. of total member- 
shin on donation, and practically a clear book locally. 

The Manchester iron market on Tuesday was so altogether 
unsettled by the continued and serious fall in prices that very 
little business was practicable, as there is still an uncertainty as to 
whether the lowest point has yet been reached. The further 
downward move has been mainly in raw material, and in pig iron 
buying for the most part was restricted to the smallest possible 
parcels. Following the considerable drop last week in Middles- 
brough iron, it was generally anticipated there would be a further 
giving way in Lincolnshire pig iron, but the reduction of 4s. per 
ton on No. 3 foundry, decided upon at a meeting of the makers 
held on Friday, came rather as a surprise. Delivered Manchester, 
makers’ basis quotations for No. 3 foundry Lincolnshire are now 
60s. 6d, net, but merchants are still prepared to book forward at 
under makers’ prices. Lancashire makers have not seen their way 
to officially reduce their quoted basis, which remains nominally at 
about 72s. 6d., less 24, delivered Manchester, but this figure is 
quite out of the market. Forge Lincolnshire has been reduced 
ls. 6d. per ton, and is now quoted 60s, 2d. net delivered Warring- 
ton, with Derbyshire obtainable at about 60s. net, and Lancashire 
quoted about 62s., less 24. A fairly large sale of American forge 
pig iron has been made for delivery Warrington, at about 60s. net, 
but this iron, it may be mentioned, is largely used in the place of 
hematite. For Middlesbrough foundry prices have again receded 
considerably, and there are extremely low forward quotations, For 
prompt delivery good foundry brands could be bought without 
difficulty at 65s. 10d. net by rail Manchester, with merchants in some 
instances sellers at 6d. less. Scotch iron is also easier, and is being 
offered at 71s. to 71s. 6d. net, delivered Manchester docks. There 
have been tolerably large arrivals of American iron during the last 
week or two, probably amounting to 20,000 tons, at Liverpool 
and Manchester. Quotations are, however, being well maintained, 
63s. 6d. net, Manchester docks, being an average figure for foundry 
qualities, although some merchants, it is stated, are offering to 
book at 62s, 6d. net. 

There is practically no change to note in the position of the 
finished irontrade. Meetings of both the Bar and Hoop Makers’ 
Associations were held in Manchester on Tuesday, but no altera- 
tion was made in list basis rates, manufacturers declaring that 
prices have now got down to a point at which they are below the 
cost of production, and that consequently there is no margin for 
further concessions, which in the present state of the market would 
probably fail to bring forward any appreciably increased buying. 
Delivered Manchester district, makers’ basis quotations remain at 
£8 for Lancashire, and £8 to £8 5s. for North Staffordshire bars ; 
sheets about £9 2s, 6d. to £9 5s. ; and list rates for hoops, £9 2s. 6d. 
for random to £9 7s. 6d. for special cut lengths delivered here, and 
2s, 6d. less for shipment. Here and there some increased buying 
is reported by makers, but generally the new business that is being 
booked is still extremely small, and forges are very indifferently 
engaged, whilst merchants in the open market continue to under- 
sell, 

An extremely depressed and unsettled tone prevails in the steel 
trade. In hematite the continued downward move has brought 
about so much irregularity in prices that only approximate figures 
are obtainable, ranging from about 78s. to 80s. and 82s., less 24, 
for No. 3 foundry, delivered Manchester, but these figures can 
scarcely be taken as representing actual business. Local billets are 
not now quoted more than £5 10s. net. There are reports that 
steel bars are to be bought as low as £7, and there are free sellers 
at £7 10s., with makers’ quotations ranging from this figure up- 
wards. The anticipations of lower prices for steel boiler plates 
have been fully realised, the makers’ association having been tem- 
porarily suspended, so that the associated members might be at 
liberty to quote under the nominal official list basis of £9, less 24. 
The result has been that boiler plates have been offered freely 
during the past week at £8 10s., delivered here ; but even this 
figure is not binding on makers, and lower prices are spoken of, 
with, however, no business doing to really test the market. 

At the annual general meeting of the Manchester Association of 
Engineers, held on Saturday last, Mr. Henry Hodgson, of Messrs. 
Scott and Hodgson, Guide Bridge, was re-elected president for the 
ensuing year. The other offices in connection with the society were 
filled up as follows :—Treasurer, Mr. James Walthew ; trustees, 
Messrs. G. Carter, T. Ashbury, J. West, S. Dixon, Sir W. H. 
Bailey ; members of committee of management, Messrs. J. Saxon, 
W. Smith, and J. E. Hardman ; auditors, Messrs, G. Fielden and 
E. G. Constantine ; secretary, Mr. Frank Hazelton ; librarian, Mr. 
Robert Gass, 

A discussion also took place at the above meeting with reference 
to the appointment of am expert for the electric traction scheme 
of the Manchester Corporation. The proceedings of the Corporation 
Sub-committee who have the matter in hand have evidently given 
rise to a fear lest someone should be appointed as expert who 
would not sufficiently consider the interests of British engineers 
in any recommendations: he might make, and the question has 
been under discussion’ in the columns of the daily press. The 
matter was brought up at the meeting on Saturday by Mr. Joseph 
Nasmith, who proposed a resolution to the effect, that in the 
opinion of the meeting it was desirable, in the interests of the 
British engineering industry, that the Manchester City Council 
appoint, as expert for the electric traction scheme, a capable 
British engineer. This proposal was seconded by Mr. James 
Saxon, a former member of .the Electricity Committee of the Man- 
chester Corporation, and unanimously adopted. 

There are no complaints from:colliery owners as to the 
of their branch of trade. scriptions of fuel are repo 


ition 
to be 





in steady demand, and with collieries able to move off their output 
—in some instances filling up out of stocks—no difficulty is 
experienced in maintaining prices. In fact, in some direc- 
tions, particularly as is the best qualities of slack, prices, 
if anything, are stronger, although in the lower descrip- 
tions a considerable surplus is still offering from other districts, 
and consumers, where the inferior sorts meet their require- 
ments, are able to buy at comparatively low figures. In 
the better qualities of round coal, although there is still no 
real pressure for house-fire consumption, the demand is 
increasing, and prices are very firm at the full list rates. The 
lower qualities of round coal are also now being rather more 
drawn upon for common house-fire consumption, but the demand 
for steam and forge purposes is bar goer: to show some falling 
off, which is perhaps only what mig be expected, con- 
sidering the very general — that has recently come 
over the iron trade of the district. For the present, how- 
ever, the lessened inquiry for forge coals does not make itself 
appreciably felt, and prices are steady at the recent quotations, 
averaging about 12s, 6d. to 13s. for ordinary qualities at the pit. 
A goat dou of extra buying is just now going on in engine fuel, as 
is usual at this time of the year, when consumers are generally 
preparing to cover requirements over the holidays, but the large 
contracts for foreetd delivery are sti]l for the most part in 
abeyance. For some of the special qualities of slack, supplies of 
which are not at all plentiful in Lancashire, most of the collieries 
being rather short if anything, 11s. to 11s. 6d. is being quoted, with 
the good medium sorts averaging about 10s. 6d. at the pit. For 
inferior sorts of slack, however, prices are irregular, and from 
Derbyshire, Staffordshire, and Yorkshire, there are cheap parcels 
to be picked up at considerably below the quotations that are 
current at Lancashire collieries, 

The shipping demand continues only moderate, and common 
coals are to be heughe at low figures, but fcr ordinary descriptions 
of steam coal 15s, 3d. to 15s. 6d. remain about the average quoted 
prices for delivery at the ports on the Mersey. 

Makers still report a fairly active inquiry for the best foundry 
cokes, and they are maintaining their prices at about 28s. to 30s. 
at the ovens. With, however, the increasing depression in the 
iron trade, furnace cokes are becoming more difficult to move, and 
the tendency is towards a steady easing down in quotations, 
although 14s, to 15s. at the ovens still represent about the mini- 
mum actual quoted rates. 

Bar ow.—Vhere is a weaker tone in the hematite pig iron trade 
this week, and orders are not coming in as freely as they did some 
time ago. For some weeks past bearing operations have been 
bringing down the values of warrant iron in consequence of the 
lessened demand for metal, and notwithstanding the fact that 
stocks have been very considerably reduced, prices went down as 
low as 66s. 74d. net cash sellers, but they have since improved to 
68s., buyers 67s. 9d. This advance doubtless results from the fact 
that while stocks of iron increased last week by over 700 tons, they 
have been reduced this week by 3108 tons, and now stand at 
23,863 tons, being a reduction of 173,984 tons during the year. 
Makers of iron have also reduced their quotations to 70s., 72s, 6d. 
net f.o.b. for mixed Bessemer numbers. They threaten to blow 
out some of the furnaces they have in blast rather than follow the 
slump in prices caused by bearing operations. There are only 
thirty-seven furnaces in blast, two of which are employed on 
spiegeleisen, as compared with forty-seven furnaces in the corre- 
sponding week of last year. 

Iron ore is in active demand, and orders are as briskly main- 
tained as before the shrinkage in the production of pig iron. 
Prices are very firmly maintained at 17s. for good average sorts 
net at mines. Spanish sorts are at 18s., and are in large delivery 
to West Coast smelters. 

The steel trade is fairly well employed, but there is a scarcity of 
orders for heavy steel rails, ship plates, and the principal products 
of the district. There is, however, a good trade in hoops, billets, 
and general merchant descriptions of steel. - 

Shipbuilders and marine engineers are very busy, but are now in 
a position to accept new orders, and these are expected as well in 
the mercantile marine as from Admiralty sources, 

The coal and coke trades are again easier in tone, and a general 
tendency towards lower prices is being shown, 

The export shipping trade is moderately employed. During the 
past week the shipments of iron have been 8620 tons, and steel 
10,956 tons, as compared with 23,331 tons of iron and 12,849 tons 
of steel in the corresponding week of last year, a decline in iron 
of 14,711, and in steela decline of 1893 tons. The shipments this 
year represent 598,844 tons of iron, and 389,905 tons of steel, as 
compared with 513,287 tons of iron and 465,779 tons of steel in 
the corresponding period of last year, an increase in iron of 85,557 
tons, and in steel a decrease of 75,874 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘THE Yorkshire and Derbyshire coalowners are at last wakening 
up to the fact that business is steadily trending downwards, Pits 
are now working shorter time than they have done at any previous 
period this year. Although the output is being practically re- 
stricted by many of the pits ‘‘ playing” two days per week, this 
does not prevent a significant increase of stocks at the collieries, 
and the business which is done is confined almost exclusively to 
deliveries under existing contracts. At the same time there is no 
distinct drop in values, as sales are not pressed ; but to effect 
transactions on any scale at the present moment, coalowners would 
have to accept reduced prices. Buyers are not at all eager, as 
they look for further concessions before long. 

In house coal there is very little doing, consumers having gene- 
rally laid in stocks during the panic period, a month or six weeks 
ago, and unless hard weather comes quickly, it is impossible to 
avoid a fall in values. The London trade is keeping quiet, while 
the demand from the Eastern Counties, as well as for local districts, 
is very slender. At the same time, merchants have no stocks in 
hand, and should frost and snow arrive, they wouid be soon re- 
quiring supplies from the pits. Purchasers, however, confidently 
expect a fall in prices, and this view appears to be general. In 
any transactions of importance the figures have favoured the 
buyer, although public quotations keep at last week’s prices :— 
Best Silkstones, 15s. to 16s, per ton ; Barnsley house, 14s. to 15s, 
per ton. 

The railway companies do not seem disposed to accept a reduc- 
tion of 1s, a ton which the coalowners are offering. It is contended 
that 15s. a ton for locomotive fuel will still leave the railway com- 
panies to pay 4s. per ton more than they. paid fifteen months ago, 
and the railway managers are standing out for a reduction of 2s, 
or 2s, 6d. The steam coal trade, of course, is affected by the 
closing of the Baltic ports, while there has been considerably less 
doing in the inland trade, owing to the shrinkage in the iron 
districts. There is not likely to be much done on forward account 
until the present uncertainty is removed by a settlement of the 
railway contracts. Once a price is fixed for railway companies, a 
standard will be established by which other trades will be regu 
lated. At present quotations are maintained at 15s. to 16s. per 
ton for Barnsley hards ; but business has been and is being done 
at irregular values, 

Gas coal is now being pressed for, and the companies are stock- 
ing heavily ; in fact, they would take more if they could get it, 
gas coal occupying a unique position in the fact that there is more 

emand thau can be met. ‘he revival in the Lancashire mills has 
zaused engine fuel to be firmer ; still the output is more than equal 
to requirements, and values remain unaltered :—Nuts, 9s. 6d. to 
10s, Po per ton; screened slack, from 7s, 6d.; pit slack, from 6s. 
per ton. 

The coke trade does not improve. Steel manufacturers are 
pressing coke makers for easier terms, and are looking forward for 





a reduction of 2s. to 2s. 6d. per ton in the charges for steel-melting 
coke. Both coalowners and coke makers are handicapped by the 
fact that wages of colliers will go up 10 per cent. in January next. 
This is a serious consideration for the coke makers, as it means 
20 per cent. increase, the production of one ton of coke requiring 
two tons of coal. 

The Yorkshire coal trade with Hull for November shows a total 
weight of 385,600 tons, as compared with 293,792 tons for the 

nding month of last year. The weight for the completed 
eleven months of the year is 3,864,960 tons, against 3,248,160 tons 
for the corresponding period of 1899. Denaby and Cadeby Main 
continue to head the list, although their tonnage last month, 
32,768 tons, is considerably less than for the corresponding month 
of 1899, when the weight was 44,192 tons. For theeleven months 
of the year, however, the weight is 501,584 tons, against 401,064 
tons for the eleven months of 1899. The foreign trade again shows 
a large increase, the weight of coal exported in November from 
Hull having been 162,171 tons, while the weight for Novem- 
ber of 1899 was 126,963 tons. For the eleven months of 
this year the weight was 1,918,993 tons, against 1,685,170 
tons for the eleven months of 1899. France shows by far 
the greatest increase, 22,871 tons, last month, as compared 
with 5434 tons in November of 1899; for the eleven months, 
129,001 tons, against 55,374 tons. Germany took last month 
21,483 tons, against 16,690 tons in November of 1899; for the eleven 
months, 233, tons, against 187,631 tons. Denmark has also 
largely increased its requirements, from 3589 tons in November of 
last year to 8252 tons last month; the eleven months show an 
advance from 47,850 tons to 100,951 tons. Russia, north and 
south, exhibits a great falling off on the month, as well as on the 
eleven months, Sweden, on the other hand, has increased from 
29,220 tons in November of 1899 to 49,391 tons last month ; for 
the eleven months, however, there is a decrease, the weight from 
January to November this year being 422,063 tons, against 
459,312 tons during the corresponding period of last year. Other 
increasing markets are Belgium, Holland, Italy, and Turkey. The 
exports to Egypt are considerably lighter. 

In the heavy trades there is still abundant business in the manu- 
facture of wer material, the demand, indeed, being equal to occupy- 
ing all the plant at present available. Nor is there likely to be 
any change for a considerable time. Heavy orders for shot and shell 
and similar work are constantly being received, while the armour 
plate mills are running night and day. In spite of the improve- 
ment in northern shipbuilding yards, more work could be done in 
marine material. A similar remark applies to railway material. 
The railway companies are hampered by dear coal and advances in 
stores of every description. The increased expenditure thus 
entailed has caused them to be careful in restricting their orders 
to immediate requirements. Crucible steel manufacturers find 
their work very inadequate for their plant. With the exception 
of several houses which have large foreign connections to depend 
upon, full time is not being worked in the other establishments. 

akers of B and Si steel are much better off than 
firms engaged in crucible qualities. The ‘“‘slump” in the steel 
trade which was anticipated a few months ago is now fully 
evident, particularly in the case of the smaller firms. 

Foreign trade in cutlery during November last amounted to 
£59,399, being £265 less than that of the corresponding month 
of last year. All markets show a decrease except Germany, 
Chili, British Possessions in South Africa, and Australasia. The 
trade with the United States, however, dropped away by about 
one-half, and heavy decreases were also shown by Germany, 
Holland, France, Spain and Canaries, Foreign West Indies. 

In unwrought steel there was exported during November the 
value of £235,376, as compared with £318,453 for November of 
1899. This decline in business was anticipated, as a shrinkage 
in the foreign demand in steel has been perceptible for several 
months. It is interesting to note that the principal decreasing 
market has been Germany, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

SELLERS of iron and steel are finding their way more difficult 
than it has been for years ; competition has become very keen 
amongst them, prices decline, orders are not readily obtainable, 
and it is getting to be a rather hard task with some manufac- 
turers to make ends meet. This month has been as remark- 
able for receding prices as the spring months were for advancing 
rates. Then the value of iron and steel reached figures that have 
never been known to the majority of producers now engaged in 
trade, for they were above —— reported for the last twenty- 
five years. lew they have receded until they have got back to 
the figures ruling a year and a-half ago. No ——o buyers 
will operate while almost every day shows some falling off from its 
pens re predecessor, and the disorganisation of business 
becomes rapidly worse. As compared with the best prices of the 
year and of the last twenty-five years, the rates which as regards 
pig iron were ruling so recently as April last, and as regards 
manufactured and steel no longer ago than July, have declined 
substantially ; in fact, Cleveland No. 3 pig iron has gone down 
21s.; East Coast hematite, 14s. 6d.; iron bars, 30s.; steel plates, 
32s. 6d.; iron plates, 37s. 6d.; and steel rails, 35s. Large as these 
reductions are, there is reason to believe that they will continue, for 
the next three months is the worst part of the year, and a time 
when traders cannot well expect to see improving — more espe- 
cially when almost everything seemsto be against them. The various 
concomitants of declining trade are now beginning to be generally 
reported—decreasing shipments, increasing stocks, furnaces goi 
out, irregular working of finished iron and steel manufactories, an 
hands being discharged because of lack of work for them. But as 
yet there have been no reductions in wages, these continuing at 
the highest rates that have been paid since 1874, but the sliding 
scales will in all probability early in the new year give the 
employers some relief in this respect. 

he export pig iron trade in this district this month is un- 
doubtedly most unsatisfactory ; in fact, the shipments from Cleve- 
land are smaller than they have been in any month since the early 
part of 1895, and do not promise to exceed 50,000 tons, whereas 
the average of this year has been over 97,000 tons per month, and 
last year it was 114,000 tons. Up to Wednesday night the exports 
reached 21,064 tons, as compared with 31,436 tons last month, and 
41,700 tons in December, 1899, to the 12th. The falling off in the 
oversea trade has been remarkable this month. Home demands 
have likewise been r, and under the circumstances it is not 
surprising that stocks are accumulating at a considerable rate, 
certainly in the public warrant stores, and it is believed also in 
makers’ hands, but as to the latter there are no statistics available, 
for since September, 1896, they have issued no returns. In 
Connal’s public warrant stores the stock of Cleveland jis iron is 
increasing at the rate of over 600 tons per working day, which 
means that what is equal to the entire ra we of seven of the sixty- 
six furnaces now at work in the Middlesbrough district is going 
into Connal’s stores alone. In addition to this a considerable 
uantity of Cleveland iron is being sent into the North-Eastern 
Railway Company’s warrant store—nearly 4000 tons went in last 
month, It is Bvident that there is a good deal more iron produced 
than is now required. Up to September 4th the stock of Cleve- 
land iron held by Messrs. Connal and Co. was declining until only 
10,463 tons were held, the smallest quantity ever reported by 
Messrs, Connal and Co. since they took over the stores on Tees- 
side in 1876, Since September 4th there has been an increase of 
19,894 tons. dts . 

The demand for Cleveland pig iron has not been slacker at any 
time since 1895 than it is this month, and” from the’ increase of 
stock it is evident that more furnaces should ‘be-blown out than as 

et are contemplated—only three. Consumers have ‘no difficulty 
in getting all the iron they require, even for very prompt delivery ; 
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in fact, they can get delivery in a day or two of any iron they buy. 
There is no shortness in the supplies of pig iron as there was in the 
spring and summer ; on the contrary, there is a plethora, and pro- 

ucers are pressing sales. The prices have now declined to figures 
which will not cover the cost of production at a number of the 
works, As yet the only relief that. producers of ordinary Cleve- 
land iron have had to counterbalance their reduction of 21s. per 
ton in the selling price has been a decrease of 12s. in the price of 
coke. Hematite pig iron makers, in addition, have had Rubio ore 
reduced 4s, 3d. per ton, but wages are as high as ever they have 
been. They will drop, however, according to the sliding scale. 
No, 3 Cleveland G.M.B. pig iron for early f.o.b. delivery has been 
brought down to 57s. 6d. per ton this week, or 3s. less than the 
rate ruling last week. The lower qualities have not fallen quite 
so quickly as No. 3, but still they are yet relatively lower. For 
No. 4 foundry 56s. 6d. has been paid; for grey forge, 56s. ; 
mottled, 55s. 6d. ; and white, 55s., all for early delivery. 

The value of East Coast hematite pig iron has been further 
reduced, and while most makers have lowered their price of mixed 
numbers to 74s. per ton, they have been accepting 73s., or 3s. less 
than the figure at which they were doing business last week. 
Rubio ore has been sold for delivery at makers’ wharves in the 
district at 17s. 6d. per ton, but 18s. is the general quotation. 

The demand for manufactured iron and steel is quiet, and 
further reductions in the prices of plates and angles have been 
made, but without stimulating ge rd Iron ship plates have 
gone down 7s, 6d., and steel ship plates and angles 5s. Iron ship 
plates can now be bought at £6 12s. 6d., steel ship plates at £6 15s., 
and iron and steel ship angles at £6 15s., all less 24 per cent. f.o.t. 
Common iron bars are at £8, less 24 per cent. f.o.t. Heavy steel 
rails can readily be bought at £6 net at works. A rumour has been 
in circulation that the North-Eastern Steel Works, Middlesbrough, 
were to be closed. This is not the case ; indeed, they are erecting 
a new mill. The only stoppage will be the usual one for the holi- 
days, when stock-taking will be proceeded with. The Chancery 
Court has granted the Consett Iron Company the extended powers 
they asked for to enable them to become shipowners, railway pro- 
prietors, farmers, &c. It was shown that becoming farmers was 
desirable, because the company owned considerable tracts of land 
under which were minerals, and it was cheaper to own and farm 
the surface than to pay damages for subsidences. It was stated 
that the capital of the company was £1,500,000, and that it had 
no debenture debt, while its reserve fund amounted to £250,000. 

William Whitwell and Co., Limited, Thornaby Ironworks, 
Thornaby-on-Tees, has appointed as its mill manager, in place ot 
the late Mr. Edward Fletcher, Mr. J. Perry, who has been at the 
Patent Shaft and Axle-tree Company’s works, Wednesbury. 
KEchalaz, Leith, and Co., iron and steel merchants, Neville-street, 
Newcastle-on-Tyne, have taken into partnership Mr. C. F. H. 
Bolckow, Middlesbrough, and the style of the firm in future will 
be Leith, Bolckow, and Co. In consequence of the death of Mr. 
Charles Jesper, the directors of the North-Eastern Railway 
Company have made a re-arrangement of offices. Mr. Philip 
Burtt, now superintendent of the line, is appointed to a new post 
at the head of all traffic departments, as general traffic manager. 
Mr. James Forsyth, now district nger superintendent at New- 
castle, is appointed assistant traffic manager. Mr. W. Robinson, 
now head of the Rates and Fares Department, is to be chief goods 
manager, and Mr. H. A. Watson, now assistant superintendent, is 
to be superintendent of the line. 

The demand for new shipping is somewhat more favourable, 
builders, on account of the reduction in the cost of materials, 
having been enabled to quote prices which have made owners more 
disposed to buy, and inquiries are fairly numerous. The orders 
already booked will keep most of the yards well occupied during at 
least the first half of next year, and some during the whole 
year. 

The coal market is showing improvement on what has been 
reported for some weeks past ; the downward movement, at any 
rate, is checked, inquiry is brisker, especially for steam coals, and 
shipments are on a Gaser scale than “ several weeks, Collieries 
are working more fully asa rule. The price of best steam coals 
has improved, 14s. 9d. to 15s. f.o.b. being quoted for best, and 8s. 
for smalls. The tenders sent in for the North-Eastern Railway 
Company’s contract for next half-year are said to be on theaverage 
at 2s. per ton above the figures quoted at this time last year. Best 
gas coals are sold at 13s, 6d. f.o.b., and bunkers are at 12s. to 
12s, 6d. f.o.b. Coke is weak; in fact, there have been sales of 
medium qualities at as low a figure as 17s, 6d. per ton at Middles- 
brough furnaces, and almost any seller will take 18s, to 19s, A 
dispute has occurred at Tyne Duck which will seriously interfere 
with the coal shipping traffic. About 160 mineral guards have 
come out on strike, ause of a new arrangement as to the 
employment of vans. Hitherto each guard has had his own 
particular van, but it was announced that in future a guard must 
take the first van available. The men object to this. But the 
company’s officials state that the old arrangement was the cause of 
much inconvenience, expense, and delay, as often a van had to be 
brought for miles to be attached to a train. The men’s argu- 
ment is that if they have to take any van they will be deprived of 
the comforts which they provide for their journeys in their own 
particular vans, It is expected that the guards at some of the 
other North-Eastern ports will come out in support of the Tyne 
Dock guards, and the engine drivers are urged to refuse to go with 
incompetent guards, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been unsettled and prices 
irregular after the heavy fall in values that occurred last week. 
For some time previously rates had been maintained in the belief 
that there was a ‘‘ bear” account open, and that purchases would 
require to be made to cover the operations in connection with it. 
But when certain holders of warrants found it expedient to sell 
towards the end of last week, it was suddenly discovered that 
there were practically no buyers in the market, and so prices of 
Scotch warrants suddenly fell to the extent of 5s, per ton. Fol- 
lowing upon this sudden collapse, some of the makers reduced 
the prices of special brands as much as 2s, 6d. to 3s. per ton. 

The pig iron market opened this week very flat, and business 
was done in Scotch warrants from 62s. 6d. to 59s. 8d. cash, and 
61s. 6d. to 60s. 74d. one month. There has subsequently been a 
partial recovery on purchases of iron being made, but the tone 
continues very unsettled, and there is not likely to be much busi- 
ness done this side of the holidays. Cumberland hematite war- 
rants have been bought from 66s. 74d. to 66s. 8d. cash and 67s. 6d. 
one month. A quantity of Cleveland warrants changed hands at 
55s. 9d. one month. Brokers state that consumers are not pur- 
chasing at all freely, and that the business now doing is mainly 
of a speculative nature, induced by the violent fluctuations in 
prices, 

There are now 82 furnaces in blast in Scotland, compared with 
81 in the preceding week and 83 in the corresponding week of last 
=, Of these 41 are producing hematite, 36 ordinary, and 5 

sic iron. 

Scotch hematite pig iron is quoted by merchants 80s. per ton for 
delivery in railway trucks at the steel works, 

The prices of Scotch makers’ pigs are all reduced as follows :— 
Govan, f.o.b. at Glasgow, No. 1, 64s.; No. 3, 63s, 6d.; Carnbroe, 
No. 1, 67s. 6d.; No. 3, 66s.; Clyde, No. 1, 77s.; No. 3, 67s.; 
Gartsherrie and Calder, Nos. 1, 78s, Nos, 3, 68s.; Summerlee, 
No. 1, 82s.; No. 3, 68s.; Coltness, No. 1, 84s. 6d.; No. 3, 68s.; 
Glengarnock, at Ardrossan, No. 1, 78s.; No. 3, 67s. 6d.; Eglin- 
ton, at Ardrossan or Troon, and Dalmelli n at Ayr, Nos, 1, 
68s. 6d.; Nos. 3, 67s.; Shotts, at Leith, No. 1, 8ls.; No. 3, 
69s.; Carron, at G: emouth, No. 1, 78s.; No. 3, 68s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 5581 tons, compared with 6774 in the corresponding week of 





last year. There was despatched to South America 100 tons; 

India, 30; Australia, 175; France, 130; Italy, 70; Germany, 186; 

Holland, 675; Belgium, 150; ag and Portugal, 126; China and 

Japan, 450; other countries, ; the coastwise shipments being 
9, against 3512 in the same week of last year. 

At most of the steel works there is a good measure of employ- 
ment, but the future is somewhat uncertain. The ae eg 
element of foreign competition has to be reckoned with. Not only 
is material likely to be available from America, but it is thought 
that continental makers will henceforth seek a more outlet 
for their manufactures here. The want of a proper understanding 
with Lloyd’s as to the testing of American material for shipbuilding 
purposes appears to have warded off for the time the pressure of 
American competition in that particular department. It may be 
taken for granted, however, that arrangements will be made as 
soon as possible, so that Lloyd's inspectors will be available to 
superintend the tests at the principal United States steel works. 
Of course, there will always be the difficulty of freight, and now 
that prices of raw material are going back at home, our makers 
may be expected to be in a position in which they will be 
more likely to be able to hold their own with the foreign manu- 
facturer. ss 

In the malleable iron trade there is a want of activity. Short 
time has to be resorted to at a number of the works, and notwith- 
standing the substantial reduction that was recently made in prices, 
new orders are not easy to obtain. 

The engineering trades are for the most part well employed. 
Locomotive engineers are not only fully engaged, but in some cases 
the ity for pushing contracts forward with all possible 
celerity has rendered necessary the working of overtime. Bridge 
work is in good demand, and a great deal of it is in course of 
execution. General engineers have also a large amount of mis- 
cellaneous work in course of execution, and founders have so far 
been busy, with some exceptions, the latter more particularly in 
connection with household castings. 

The coal trade is well employed, although there can be no doubt 
that the decline in prices will continue. Shipments compare well 
with those of the preceding week, but the current demand for 
export is ina backward state, a number of the foreign, markets 
being glutted with coal, and it being impossible for shippers to 
obtain anything like the pricesrecently paid. The decline in freights 
has no doubt can considerable, but even when full allowance is 
made for this, it is very difficult to arrange fresh business, The 
prices at Glasgow harbour are, for main coal, 11s, 6d. to 12s.; steam 
and ell, 13s, to 13s. 6d.; splint, 13s. 6d. to 14s. 6d. per ton. The 
domestic consumer is being charged high rates—higher in propor- 
tion than the shipper—this being accounted for by the desire of the 
coalmasters to keep hold, if possible, of the shipping trade. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir was stated, authoritatively, at the docks, Cardiff, on Saturday 
that many buyers who had been keeping off the market until the 
last moment were getting nervous as to securing the supplies 
which they require for delivery this side of Christmas, and the 
result was an increased firmness in prices. Best steam coals are 
reported firmer, and a strong demand is setting in for good 
ordinaries, best Monmouthshire, and for leading drys. Small 
steam are not expected to improve materially until after the 
holidays, but the outlook is better, and also for house coals, 
which only await harder weather to advance. Foreign 
depéts are said to be fairly well stocked, and the reduction of prices 
of coal in France may slightly affect the export to that 
country. Last week it was reported that the ending of the strike 
at St. Nazaire had a perceptible influence on shipments to France. 
The week ended with the despatch from Cardiff alone of twelve 
cargoes, December 7th, three of which went to St. Nazaire. 
Genoa on that day continued its activity, importing three cargoes 
from Cardiff, one of 4000 tons. An item favourable to the Welsh 
coal trade is to be found in a Russian Government contract placed 
in Cardiff for 140,000 tons. Flack, Tanner, and “Co. secured 
60,000 tons ; Powley, Thomas, and Co., 40,000 ; and Morgan and 
Walkley, 40,000 tons. Prices are understood to range from 
28s. 3d. to 28s, 6d. These figures include charter, insurance, and 
freight. Delivery to extend from January to June. 

A subject of comment in trading circles is the increased atten- 
tion paid by foreign capitalists to Welsh industries. Three relays 
of Spaniards are now settled down in steel works districts, a large 
contingent of Italians engaged near Llanidloes, in the silver lead 
mines, and now certain capitalists of Belgium have secured a large 
tract of coal in the neighbourhood of Llanelly. This is the Great 
Morfa of 1000 acres. The capital invested is stated to be 
£120,000. The Belgian projectors’ own steel works, with a 
capital of £500,000, and it is ramoured that itis in contemplation to 
run a fleet of steamers from the Welsh port to Belgium. I hear 
that Mr. Lenge, mechanical and mining engineer, is the represen- 
tative of the syndicate at Llanelly. Local comment is that though 
the acreage of steam coal in Wales is yet large, the time will come 
when the anthracite resources from Swansea to St. Bride’s Bay 
will be called upon, and that this is a ‘‘ bid in advance.” 

In this column I have several times suggested caution to the 
pessimists who hint at coming scarcity. Plymouth collieries, 
which have been worked freely and ably, are reported good for 
120 years even at present pressure, and the Powell Duffryn 
Collieries, which in 1879 were confined to 5000 acres, now possess 
10,000 acres, computed by Mr. Hann, one of the first rank of 
mining engineers, to represent 160 million tons. The evidence of 
Forster, Brown, and Galloway respecting other tields is equally 
encouraging. The new colliery, the Windsor, in which they are 
interested, has had a run several times this week for its preferen- 
tial scrip at 4 premium. 

The latest coal prices, Cardiff, this week are as follows :—Best 
large steam, 19s, to 20s.; seconds, 17s, to 18s.; drys, 16s. 9d. to 
17s, 6d.; best steam smalls, 10s. to 10s. 6d.; good seconds, 9s. to 
9s. 3d.; dry and inferior sorts from 8s.; best Monmouthshire 
large, 17s. 3d. to 17s. 6d.; seconds, 15s, 6d. to 16s. 6d.; best hcuse 
coal, 20s. to 21s.; seconds, 17s. to 18s. ; No. 3 Rhondda, 17s. 6d. 
to 18s. 6d.; brush, 15s. 6d. to 16s.; small, 12s. to 13s.; No. 2 
Rhondda, 15s. 6d. to 15s. 9d.; through and through, 13s. to 14s.; 
small, 8s. to 8s. 6d. 

Mid-week, on Change, Cardiff, increased firmness was shown in 
best steam, and house coals were in improved demand; small 
steam easy. Colliery shares continue to fluctuate, and those whose 
opinion of the coal trade is governed by the share market have 
not an easy problem. A point up one day and down another is 
common. Mid-week Davis’s Ferndale dro ped 3, Ebbw Vale }, 
_—— Western 34, International 4, and N: orth 8 again were reported 

rmer. 

Newport, Mon., coal trade continues satisfactory, and large 
shipments are taking place. One day last week ten important ex- 
ports were made, Buenos Ayres taking 2250 tons, a second of 2940, 
and Genoa 3400, and others of note. 

Swansea total was a little below late averages, the incessant bad 
weather delaying tonnage. ‘ 

The coal returns of shipments from Wales during 1900 will 
exceed 20,000,000 tons. November total from Cardiff was 
1,340,152 tons, a fair increase over November, 1899, total. New- 
port, Mon., despatched last month 306,369 tons, Swansea 208,832 
tons, Llanelly 21,197 tons, and Port Talbot 25,577 tons. During 
the year, so far, Cardiff has despatched 30,713 tons of iron and 
steel, 68,836 tons coke, and 378,744 tons patent fuel. Newport, 
Mon., 14,541 tons iron and steel, 28,697 tons coke, and 68,067 tons 
patent fuel. Swansea 2276 tons iron, 11,599 tons coke, and 463,073 
tons patent fuel. 

Swansea coal prices this week are as follows :—Anthracite first- 
hand picked, 24s. to 25s.; seconds, 20s. to 21s.; best large, 18s. to 
19s,; red vein or similar large, 15s.; rubbly culm, 8s. to 8s. 6d.; 





steam, 16s. to 20s.; bunkers, 13s. to 14s.; small, 7s. to 8s, 
ba ae coals: No. 2 Rhondda, 16s. to 16s, 6d.; through, 13s, 
to 13s. 6d. 

Patent fuel, 18s. to 18s. 6d.; Cardiff prices, 19s. to 22s. Coke: 
Swansea, best foundry, 32s. te 34s, Furnace coke, Cardiff, has 
declined to 24s. 6d. to 27s., but at last date a better inquiry was 
~ femagad foundry is selling at 27s. to 30s., and special 34s. to 


Pitwood, Cardiff, is at 18s.; Swansea prices, 19s. to 19s. 6d. 

Considerable interest has been aroused in the Cardiff district 
by the announcement that, on and from the Ist of January, Sir 

. T. Lewis, Bart., who has for twenty years been general 
manager of the Bute Dock, Cardiff, will retire from that position, 
and enter upon the more important post of managing director of 
the Cardiff Railway Company. 

Mr. Ellis has been appointed chief electrical engineer Cardiff, 
salary £750, rising to £1000. To hold for five years, and not to 
apply for other positions. There has been an increased import of 

ig iron this week to Welsh ports, principally from Millom, White- 
ven, and Barrow, and one cargo of rails, 250 tons, from South- 
ampton to Newport. A fair quantity of ore has come in from 
Spain, and one cargo, 2100 tons, manganiferous ore from Cartha- 
gena for Pyle and Blaina. 

Steel tin-plate bars continue to arrive from America. Swansea 
this week received 350 tons. In November the total received was 
10,603 tons, making for the year close upon 20,000 tons. Some of 
the Swansea Valley works are now using exclusively the American 
bars. One buyer states that, as regards quality, though not equal 
to the Welsh, it suits oil plates, "Phe lessened prices for Welsh 
may be expected to block new contracts. Those placed must, 
however, run out, 

On ’Change, Swansea, the running down in the prices of pig iron 
was the subject of comment, and speculation as to the extent was 
general. During the week the drop has been 7s. in Scotch and 
7s. 4d. in hematite. Middlesbrough is lower, but no quotations 
appear this week. ‘The fall in pig is ascribed to the American 
competition. A downward course in finished iron and steel has 
pee though in some branches a moderate degree of activity is 
exhibited. At Dowlais the bar mill is idle, but the other mills in 
the old works are running as usual. In the ironwork the make of 
finished goods was fair, and mills and shops fully employed. 

In the Swansea Valley the steel trade is in a ened condition, 
two furnaces less smelting than in the preceding week. At 
Cwmfelin the whole of the steel and bar rolling departments 
are idle. There, and at Cwmbwrla, American bars are now used, 
These are also being used at Morriston Works, Tyrcanol, and at 
Foxhole. In the tin-plate trade the proposal of employers for an 
average make of 640 boxes per mill per week is looked upon b 
tin-platers with favour. Prospects are decidedly improving wi 
the falling prices of raw materials, yet manufacturers say that the 
trade is still critical. Block tin is lower again. Quotations gener- 
ally are as follows, but some must be taken as nominal :—Glasgow 
pig iron warrants, 60s. 4d., 60s. 8d., 61s. cash; hematite 
warrants, 67s. 44d. to 67s. 4d., for mixed numbers. Welsh bars, 
£8 to £8 5s.; sheet iron, £8 7s. 6d. to £8 10s.; steel sheets, £8 5s. 
to £8 7s. 6d. Steel rails, heavy, £6 to £6 5s. ; light, £7 10s. to 
£7 15s. Bessemer steel Tin-plate bars, £5 5s.; Siemens, 
£5 7s. 6d. Tin plates: Bessemer steel cokes, 13s. 4d. to 13s. 6d.; 
Siemens, 13s. 6d. to 13s. 9d.; ternes, 26s. to 29s.; best charcoal, 
lds. to 16s. Big sheets for galvanising, 6ft. by 3ft. ar 30 g., per 
ton, f.o.t., £10 15s. to £11. Block tin, £122 2s. 6d. to £122. 
Lead, £16 12s. 6d. Spelter, £18 17s. 6d. — Chili bars, 
£71 10s. to £72 6s. 3d. Iron ore :—Tafna, 17s. 6d.; Rubio, 18s. 

Last week tin-plate shipments totalled 49,751 boxes ; received 
from works 60,922 boxes, leaving stocks at 156,533 boxes. A good 
total is expected this week of exports; large loadings getting 
ready for Russia, China, Japan, and New York. During Novem- 
ber the export was 15,223 tons, as compared with 17,927 tons for 
the corresponding month. 

St. David’s Gold and Copper Mines continue to show good 
results, Twenty additional stamps have been putin. Last month 
1940 tons were milled ; bullion recovered, 1350 g. P 

At an appeal before the Assessment Committee, Merthyr 
Guardians, on Saturday, Mr. Yeasley, Taff Vale Railway, stated 
that the line in the Aberdare Valley did not pay. This is owing 
to the fact that the promoters of this branch—Sir John Guest 
and Mr. Crawshay Bailey—-received 10 per cent. from the Taff 
Vale Railway when the latter purchased the line, and this by 
terms of purchase continues to be paid to heirs and assigns. 

Sir John Jones Jenkins has opposed the eastern site Swansea 
Dock extension, and suggested the Mumbles. Strong opposition, 
but it is hoped not successful, is being brought to bear against 
the Bristol Dock scheme. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firmer, and a fair supply of tonnage. House 
coal unaltered, there being still a want of coasting vessels. Exports 
for week ending December 7th were :—Coal, foreign, 57,804 tons ; 
coastwise, 16,195 tons. Imports for week ending December 11th 
were :—Iron ore, 3850 tons; manganese, 5350 tons ; pig iron, 
2160 tons; old rails, 260 tons; oak logs, 1326 loads; pitwood, 
3170 loads. 

Coal: Best steam, 17s. 6d.; seconds, 16s. to 16s. 6d.; house coal, 
best, 19s.; dock screenings, 9s. 6d.; colliery small, 8s. 6d. to 8s. 9d. 
Pig iron: Scotch warrants, 61s. 9d.; hematite warrants, 68s.; 
Middlesbrough, No. 3, 56s. f.o.b. Cumberland prompt. Iron ore: 
Rubio, 17s. 6d. to 18s.; Tafna, 17s. 3d. to17s. 6d. Steel: Rails, 
heavy sections, £6 to £6 5s.; light ditto, £7 10s. to £7s. 15s. f.0.b. 
Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate bars, 
£5 7s. 6d.; all delivered in the district, cash. Tin-plates: Bes- 
semer steel, coke, 13s. 3d. to 13s. 6d. nominal; Siemens, coke 
finish, 13s. 6d. to 13s, 9d. nominal. Pitwood: 19s. to 19s. 3d. 
ex ship. London Exchange Telegram: Copper, £71 10s. ; Straits 
tin, £117. Freights easier, 








AN EXHIBITION oF Gas APPLIANCES is to be held at the 
Royal Aquarium, Westminster, from Friday, December 2st, till 
Tuesday, January 22nd next. A prominent feature will be the 
acetylene section, in which it is proposed to demonstrate the great 
strides this new illuminant has made during the past twelve 
months. Gold, silver, and bronze medals and diplomas will be 
given for the most efficient apparatus for the manufacture and 
distribution of acetylene gas. 

GLascow UNIVERSITY ENGINEERING Society.—At the meeting 
of the Glasgow University Engineering Society on Thursday, Mr. 
T. A. B, Carver, B.Sc., delivered a lecture on ‘‘ Engineering Ex- 

rience in Relation to Research.” By means of lantern slides 

r. Carver showed what the Pittsburgh Iron Company had done 
to mine transport, and convert their iron ores, and how their 
organisation was all upon thoroughly scientific lines. The lecturer 
considered the work of noted engineers, and showed the influence 
of scientific knowledge. On tbe motion of the chairman, Mr. J. 
D, Cormack, a vote of thanks was accorded to Mr. Carver. On 
Saturday, 8th December, the members of the above Society visited 


the works of the Scottish Co-operative Wholesale Society, Limited, 
Shieldhall. Arriving at the works about 10 a.m., the were 
met and conducted through the various departments by Mr. Coats, 


the manager, who explained in a very thorough and capable 
manner the many objects of interest. The printing, cabinet- 
making, and boot-making sections were specially interesting, the 
machinery in many cases being novel and very ingenious. At the 
end of the visit, cakes and tea were served; and, on the motion 
of Mr. J. M. Clark, a vote of thanks wasgiven to the firm, to which 
Mr. Coats suitably replied. 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

IN most departments of the iron industry the 
quietness previously noted has been increasing 
during the week. Consumers, expecting a 
further reduction in prices, restrict their pur- 
chasing to the utmost, and exports in iron and 
steel have also fallen off considerably ; only from 
Silesia a fairly good trade was done to Poland, 
Russia, and Roumania, the number of contracts 
having increased against previous months, but the 
condition of prices is very unsatisfactory, and the 
cause of complaints among producers. Pig iron 
is very quiet, and demand shows a falling off 
against last week, while prices, though officially 
the same as before, are inclined to move down- 
wards if the order in question is of any weight. 
The contracts received in the manufactured iron 
department, though small in number, are yet 
sufficient to keep the mills in fairly good occupa- 
tion for the present, and a further restriction in 
output need not, therefore, take place. 

Work is difficult to obtain in the bar and girder 
trade, but the mills engaged in the production of 
plates, especially the heavier sorts, can be re- 
ported to have remained briskly occupied upon 
the week. There is, likewise, a al deal of 
activity exhibited in all the railway and engineer- 
ing trades, but the steel and hardware industry 
shows symptoms of increasing dulness. 

The demand for all classes of engine fuel is 
much less vigorous than formerly, and the tone of 
the German coal market is, consequently, less 
strong. In house coal a brisk trade continues to 
he done, and very satisfactory prices are being 
obtained ; the better sorts of house coal can 
hardly be produced in sufficient quantities. Out- 
put in coke has been raised considerably of late, 
and some think that instead of the scarcity in 
coke previously complained of, a surplus in out- 
put will soon cause quotations to fall off. 

German import in iron and steel during the 
first ten months of the present year was, accord- 
ing to the Rheinisch - Westphalische Zeitung, 
854,936 t., against 692,558 t. for the same period 
last year, and 416,722 t. in 1898; export was 
1,255,021 t., against 1,274,291 t. in 1899 and 
1,364,626 t. in 1898. Import in pig iron was 
626,308 t.—588,293 t. coming from Great Britain 
and 16,502 t.. from America—against 505,145 t. 
in 1899 and 310,818 t. in 1898 ; export in pig iron 
was 103,990 t., against 152,374 t. in 1899, and 
150,631 t. in 1898. In scrap iron import was 
91,128 t. — 36,430 t. coming from Holland — 
against 53,955 t. and 15,271 t.; export was 
42,008 t., against 44,745 t. and 75,087 t. Import 
in finished iron was 137,500 t., against 133,458 t. 
in 1899, and 90,633 t. in 1898 ; export in finished 
iron was 1,109,038 t., against, 1077,172 t. in 1899, 
and 1,138,908 t. in 1898, 

The Austro-Hungarian iron trade is in a per- 
fectly lifeless condition, the stagnation in the 
building trades and in the manufacturing depart- 
ments having caused prices to drop continually. 
The next few weeks are sure to be exceedingly 
quiet, and it is doubtful whether tue New Year 
will bring the revival which many anticipate for 
January or February, and which both producers 
and buyers are sure to welcome, as the last few 
months have been so very dull. 

The present state of the Austro-Hungarian coal 
market is very different from that of last year. 
Not only has the want of sufficient supplies long 
c2ased to be a general complaint, but, in a good 
— cases, stocks are reported to have accumu- 
lated rather alarmingly, partly on account of the 
limited demand for house coal, and also because 
the consumers of engine coal had purchased 
heavily some weeks ago in order to prevent last 
year’s calamity from being again experienced. 
There are more offers than buyers on the coal 
market now, and prices are very much inclined to 
give way. Only coke, and coal for coke making, 
are as strong as ever. 

Little business was done on the Belgian iron 
market last week, the demand for iron and steel 
being very dull; prices show a tendency to 
decrease. The sam2 must be told of the French 
iron trade, employment in the different depart- 
ments being very limited. 

An explosion in the Saint-Louis shaft of the 
Aniche colliery last week caused the death of 
fifty persons ; eight men were seriously injured, 
while ey are still missing. 

The Union of Swedish Ironmasters, at their 
autumn meeting held on the 24th of November, 
resolved to reduce their quotsztions for bars 
£1 p.t., and so the present price for malleable 
iron bars would be £12 10s. p.t., free Gothen- 
burg ; rolled iron, £11 5s. 

The Italian mining industries are stated to own 
1404 works, employing 57,000 men; value of 
annual output is statistically stated to amount on 
72,000,000 lire. Production of zine is 132,000 t. 
annually ; lead, 32,000 t.; and iron, 200,000 t. 
Output of copper has considerably increased of 
late ; ten years ago there were only eleven copper 
mines, employing 1500 men, and the annual pro- 
duction was 22,682 t. At present twenty-six 
mines employ 1800 men, and the output is 
95,000 t. yomg > In 1890 the sulphur pits of 
Sicily and the Romagna yielded 300,000 t.; in 
1899 they produced 500, t. 








AMERICAN STEEL FOR SHIP- 
BUILDING. 


IN our impression of 23rd ult. we commented on 
the rejection of American steel ship plates de- 
livered to Workman, Clark, and Co., of Belfast. 
The rejection, it has now been made quite clear, 
was, as we then stated, more the result of a 
technical inadvertence than of any radical defect 
in manufacture. This was, in point of fact, the 
omission to procure before despatch from the 
American works a Lloyd’s inspection certificate, 
such as could be recognised in the United King- 
dom. It was owing, we understand, to test 
marks having been noticed on the plates by 
Lloyd’s surveyor in the Belfast yard, for which 
no corresponding advice notes had been received 
through the usual official channels, that the 
question arose in Belfast, while at the same time 
the matter had become subject of question as 
well in the United States. The makers were, as 
stated in our former note, Lukens and Co., of 
Coatesville, Pa., who have now given a detailed 





explanation of the occurrence, ‘‘The plates,” 
they state, ‘‘ were made and inspected in Phila- 
delphia before shipment by the vbnonces & Testing 
Laboratory, who for seven years past have been 
inspecting all steel plates for ships built in this 
country under the British Lloyd’s rules.” 

After the plates were shipped the Pittsburgh 
Testing Laboratory stated they were not appointed 
as yet—in fact, had been refused up to that time 
—to act as surveyors or inspectors for export 
plates, because not well known in shipping circles 
on the other side of the Atlantic. They were 
therefore unable to give a Lloyd’s certificate for 
export work, unless, as they fully expected, 
arrangements could yet be made with the 
London Board to act as Lloyd’s surveyors on 
foreign orders, Meantime the plates had gone 
forward, and no Lloyd inspection certificate that 
—— be recognised in Great Britain was obtain- 
able. 

To avoid trouble in the future in furnishing 
steel to fulfil Lloyd’s requirements, arrangements 
have now been made for a Lloyd’s surveyor to 
live in Philadelphia and look after such business 
in that district. 








LAUNCHES AND TRIAL TRIPS. 


TABARISTAN, steel screw steamer; built by, 
Wm. Gray and Co., Limited; to the order of, 
Frank C. Strick and Co., Limited, Swansea and 
London; dimensions, 379ft. 6in., 45ft., and 
26ft. 10in; engines, triple-expansion, over 3100 
horse-power, 29in., 46in., 77in., by 48in. stroke, 
pressure 180 lb.; constructed by, the builders ; 
titted with Howden’s forced draught ; trial trip, 
November 28th ; 14 knots, 


FirDA, wood cargo steamer ; built by, Mr. J. 
Hauge, Haugecund, Norway ; to the order of, 
Adolph Halvorsen, Esq., of Bergen; to carry, 
850 tons deadweight ; engines, triple-expansion, 
about 380 indicated horse-power, 12}in., 20in., 
32in., by 26in. stroke; constructed by, The 
Laxevaags Engineering and Shipbuilding Com- 
pany, of Bergen; trial trip, December 3rd ; 10 
knots. 


East Point, steel screw steamer; built by, 
Joseph L, Thompson and Sons, Limited ; to the 
order of, The Norfolk and North American 
Steamship Company ; dimensions, 404ft., 51ft., 
30ft. 6in., moulded ; engines, triple-expansion, 
2300 indicated horse-power, 25in., 43in., 74in., 
by 48in. stroke, pressure 200 1b.; constructed 
by, J. Dickinson and Sons, Limited ; Phorson’s 
hydraulic trigger used in the launching ; launch, 
December 5th. 


Mystic, steel screw steamer; built by, C. 8, 
Swan and Hunter, Limited ; to the order of, The 
English and American Steamship Company, 
Limited ; dimensions, 359ft., 46ft. 4in., 30ft. lin. ; 
to carry, 6000 tons deadweight ; engines, triple- 
expansion, 23hin., 39in., 66in., by 48in. stroke, 
pressure 180 lb.; constructed by, The Wallsend 
Slipway and Engineering Company, Limited ; 
launch, December 6th. 


OFFENBACH ; built by, Wigham Richardson 
and Co., Limited ; to the order of, Deutsche- 
Australische D.G., of Hamburg; dimensions, 
390ft., 48ft.; engines, four-crank quadruple-ex- 
pansion, Y. 8. and T. system ; constructed by, 
so builders ; trial trip, December llth; 12} 

nots, 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 
Mr. ARTHUR ELLIS has been appointed chief 


electrical engineer for lighting and traction at 
Cardiff. 


WE are informed that Mr. John Price has 
arranged a partnership for American inspection 
of railway material, &c., with Mr. Carl Virgin, of 
Baltimore. 


Mr. A. HuGH Seasrook, A.M.I. Mech. E., 
A.M.LE.E., assistant engineer, borough electri- 
city works, Hampstead, has been appointed engi- 
neer to the Barking electricity works, 


Mr. WILiiAM Bast D1xon, late general 
manager for John Penn and Sons, is about to 
carry on business as a consulting engineer, at 211, 
Mansion House-chambers, 11, Queen Victoria- 
street. 


Wm. Simons and Co., LimiteD, ienfrew, 
have received another order from the Russian 
Government to construct a powerful barge-load- 
ing dredger. This is the the second order for 
dredgers they have received from Russia within 
the past month. 


THE United Alkali Company, Limited, of 
Liverpool, has erected a plant at its Sullivan 
Works, Widnes, for the manufacture of carbide 
of calcium, which is a new industry with this com- 
pany. The carbide department is under the man- 
agement of Mr. J. Bastick, electrical engineer. 


WE understand that the practice of the late 
Chas. Henry Driver, F.R.I.B.A., A.1.C.E., of 17, 
Victoria-street, Westminster, is to be carried on 
by his eldest son, Mr. C. H. Driver, in conjune- 
tion with Mr. Stanley Barrett, architect and sur- 
veyor, under the style of Barrett and Driver. 
The practice will be transferred to Mr. Barrett’s 
office, 53, Blomfield-road, Maida Vale, W. 








CATALOGUES. 


JOHN KirKaLby, Limtrep, Leadenhall-street, 
London, has issued a new catalogue, showing 
and explaining fully the various heaters, distillin; 
condensers, feed filters and evaporatcrs, an 
auxiliary surface condensers of the most im- 
proved designs. The book is well got up, and 
contains fifty steamer plans, with the necessary 
spaces for filling in and retaining every detail 
connected with ship or machinery from the signal 
letter to the cargo capacities, &c., for instant 
reference, 








THE PATENT JOURNAL. 
Condensed from “ The Iiustrated Qflciat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


29ch November, 1900. 


21,576. ApveRTIsING Macuines, A. N. McGray, 
mdon. . 

21,577. Macic Tent, W. Jinkings, London. 

21,578. Switcn and Cut-our Compinep, W. J. Fryer, 


mdon. 
21,579. Leaves for Kircuen Tastes, J. Norval, 
1 


asgow. 

21,580. WasH Tus Screw-pown VALVE Tap, A. Morri- 
son, Edinburgh. 

21,581. Sanp Moutps, H. and H. W. Gibbons, Hunger- 
ford, Berks. 

21,582. Piston Sprincs, J. W. Hacking, Manchester. 

21,583. MetrHop of Humripiryinc Yarn, W. Tattersall, 
Bradford. 

21,584. Rim Braks, R. C. Macdonald, Foyers Loch- 
ness, N.B. 

21,585. Lirg Guarp for Evectric Cars, A. Hudson, 
Bol 


ton. 

21,586. T#a Baskets, W. R. Stokes and T. Holt, 
Leicester. 

21,587. Brick-MAKING Macuings, T. C. Fawcett, 
Limited, and J. W. Bottomley, Halifax. 

21,588. ComBINING ACETYLENE Gas with Arr, J. H. 
Cox, London. 

21,589. Bicycie Braxss, C. H. Richards, Colchester. 

21,590. Swinaino Bripcss, A. Shaw and J. McPherson, 


Glasgow. 

21,591. Domxstic Firx-crates, J. J. Chavasse, Bir- 
mingham. 

21,592. Sarety VaLve, R. L. Ross, Portrush, Co. 


m. 
21,593. SHARPENING Razors, T. G. Allen, jun., Nairn, 
N.B 


21,594. DenotinG SpgEps of PHoTroGRAPHIC SHUTTERS, 
A. L, Adams, London. 

21,595. Beer Enoinegs, E. Reece, Manchester. 

21,596. Roors, C. Bollé.—(@. Bruck, Germany.) 

21,597. Rip-ties of Umpretias, W. Holland, jun., 
Birmingham. 

21,598. Firg-gscapss, J. M. Swift, Glasgow. 

21,599. Lirg-saAvinc Apparatus, G. Plummer, Wash- 
ington, D.C. 

21,600. Macutnges for GrinpINc Knives, J. N. Nutt. 
—(A. Johnston, United States.) 

21,601. Furnacss, F. Hughes, London. 

21,602. Postrace Stamp Arrixers, E. M. Harington, 
London. 

21,603. Grip, R. J. R. Caines, London. 

21,604. Linen Wasuer, F. Zimmerli, London. 

21,605. A Toy, C. H. Dearing, London. 
21,606. MgasuRING GRANULAR MArTERIALS, W. 
Benscher.—(P. Kleber and T. Berghauer, Germany.) 
21,607. Binpers for lLapigs’ Harr, H. Carter, 
London. 

21,608. TosuLar Bor.ers, G. H. Mann and J. Clayton, 
London. 

21,609, ALTERING ANGLES of ROLLED Iron, I’. Morfitt, 
London. 

21,610. A New Game of Sku, G. H. Smith, 
London. 

21,611. Sysrem for the LiquEraction of Arr, C. Joly, 
London. 

21,612. MANUFACTURE of SOLDERING Liquips, I. Levy, 
London. 

21,613. MECHANICAL Musica. INstRUMENTS, L. Hupfeld, 


on. 
ee, Bripies for Painters’ Brusues, G. A. Siday, 
mdon. 

21,615. Socker Jornts of Portes, E. H. Chambers, 

ndon. 

21,616. LocomotivgE-sANDING Devices, The Economy 
Locomotive Sander Company and J. C. Hooper, 
London. - 

21,617. ELecrRicaL Fuse DistriBvuTion, C. E. Zimdars, 
London. 

21,618. SteeRinc Wueets, M. Brooke and J. W. 
Brooke and Co , Limited, London. 

21,619. Motive Powgr Enotnes, W. Foxton and D. 
Thubrow, London. 

21,620. Drivine Mecuanism, W. Foxtonand D.Thubrow, 
London. 

21,621. Rounpasouts, J. W. Russom, London. 

21,622. Suppiyinc Arr to Gas Burners, A. J. Boult. 
—(The New Process Lighting Company, United 
States.) 

21,628. TREATMENT of Orzs, H. W. Wallis, London. 

21,624. Apparatus for Copy1ne Purposss, K. R. Walker, 
London. 

21,625. ANIMAL Traps, E. Lawrence, London. 

21,626. Propuction of Marcaring, J. H. G. Neisse 
and J. H. Boll, London. 

21,627. ExpLosive Compounps, N. Cvipek, London. 

21,628. MerceristInc Macuings, F. Shuman, London. 

21,629. Execrricat Enmrcy, W. Du B. Duddell, 
London. 

21,630. Gun CarriacE, O. Imray.—(Devische Waffen 
and Munitions Fabriken, Germany.) 

21,631. Winpuassgs, M. T. and J. E. Kane, London. 

21,632. KNIFE-GRINDING MACHINERY, J. W. Mackenzie. 

C. B. Hazelhurst and W. A. Breed, United States.) 

21,638. Banpo.ier, H. R. Hammond, London. 

21,634, Rartway Cuairs, T. M. Rhys, Liverpool. 

21,635. Terminaxs, H. 8. Martin, Liverpool. 

21,636. Frxinac ARTIFICIAL Toota Crowns, E. Nagy, 
Liverpool. 

7 Stapes for Hotpine Pipes, T. B. Sauer, Liver- 


poo! 

21,638. ConnecTINc Unions for Pipe Jornts, F. 
Kaeferle, Liverpool. 

21,639. ApvEeRTIsING CLocks, E. Davies, Birmingham. 

21,640. Crcie Crank, 8S. Elliott, London. 

21,641. Coxz, A. Custodis, London. 

21,642. Evectric Fuses, J. C. A. Ward, London. 

21,6438. ManuractorE of Boots and SHogs, C. W. Phipps, 
London. 

21,644. ELEcTRICAL DistriBuTION System, H. R. Kent, 
London. 

21,645. ELtectric Switcuss, Clarke, Chapman, and Co., 

imited, and A. Forster, London. 
21,646. Brakes for RaiLway Wacons, R. G. Miller, 
ndon. 

21,647. SepaRaTiING Impurities from Sream, M. M. 
Brophy, London. 

21,648. ArtiriciaL TeEeTH, R. Brewster, London. 

21,649. ExpLosion Enoines, A. Mietz and C. W. Weiss, 
London, 

21,650. Apparatus for WasHine Fiun, E. A. Everard, 
London. 

21,651. Stgam Traps, R. Parsons, London. 

21,652. VARIABLE SPEED GEARING, W. Maybach, 
London. 

21,6538. Massace Macuinz, F. King, London. 

21,654. Toy Guns, J. 8. Renvoize, London. 


80th November, 1900. 


21,655. AbJUSTABLE Pirg Wrencu, VD. Stewart, 
Glasgow. 

21,656. ApsustaBLe Wire Covuptines, T. Jolson, 
Burslem. 

bay ons Laos for TextiLe Macuivery, J. Richardson, 


8. 

21,658. INSTANTANEOUS FLASH-LIGHT IonrreR, C. G. 
Brett, London. 

21,659. Dust Surecp for Axixs, J. O. Ladds and E. 
Selby.—(A. W. Pigott, Queensland.) 

21,660. Hotper for Exvecrric Giopgs, G. H. Ide, 
Birmingham. 

21,661. Propucina Air Tuses of Tires, F. Hulme, 
Manchester. 





‘\ 
21,662. CycLe-privine Cuarns, F, Hulme, Manchester. 
21,663. VeLocipgpgs, F. Hulme, Manchester. 
21,664. Casxs and Tuss, &c., F. J. Clinch-Jones, 
Birmingham. 
21,665. Dyzinc Wootten Yarns, R. Mellor, Hudders- 


id. 

21,666. Drop-sipg Cors, J. E. Hoskins, Birmingham. 

21,667. Non-RETURN or Lirr VaLves, C. C. Lapsley, 
Liverpool. 

21,668. Time - cHEcKING Apparatus, H. Dyson, 
Manchester. 

21,669. Rertecror for Exectric Licuts, 8. Hall, 
Manchester. 

—— SrytoorapHic Writinc Pex, W. K. Carew, 

lu n. 

21,671. SEL¥-FEEDER for ProyTinc Macuines, W. H. 
Clegg, Burnley. 

21,672, Extractine Corks from Bottues, G. Smith.— 
(@. A. Smith, Canada. 

21,673. AmMuNITION Horsts, A. T. Dawson and J 
Horne, Newcastle-on-Tyne. 

21,674. Supportinc Motors, J. Campbell, A. Hird, 
and A. B. Blackburn, Sheffield. 

21,675. Puzzix, F. Tibbenham, Ipswich. 

21,676. Bucket Conveyors, M. Blake and R. H. Smart, 


reenock, 
21,677. Beartno for Canryine Grinpstoxgs, W. Lewis, 
Redditch. 


a aan View1nea Box, P., L., and D. Tierney, 

Dublin. 

21,679. Brakine and Stoprixa Device, J. J. Weiler, 
Berlin. 

21,680. IMpROvEMENTS in ToBacco-sMOKING Pipxs, 1. 
George, London. 

21,681. PorTaBLE Gas-propucinG Lamp, H. H. Beehnu- 
del, London. 

21,682. Toy Ficurss, A. Strenitz, London. 

21,688. Warcues, N. Crowther, London. 

21,684. PNEUMATIC SIGNALLING, J. P. O'Donnell, 


ndon. 
21,685. MovaBLe Rios, A. G. Danisy-Martin and P. 
Reingard, London. 
21,686. Roap Veunicues, F. Shaw, London. 
21,687. Boots and Suors, G. H. and A. W. Faire, 
London. 
— Lace Makino, A. Tatham and C. Maltby, 


mdon. 

21,689. TimE-cnEcKING Devices, H. G. M. Phillips, 
London. 

21,690. SrarRTING ExpLosion Motors, J. W. Hinchley, 
London. 

21,691. Locks, T. Barker, Manchester. 

21,692, Urtnats, J. Ducket and Son, Limited, and J. 
W. Bullock, Burnley. 

21,693. Srgapyina Motion of a Bram, J. Vecvers, 
Burnley. 

21,694. Finpinc the Numerica. Position of a Snovrt- 
ING Party, F.-H. R. B. Liebenrood, Sidcup. 

21,695. Ketries, H. J. Wheeler, London. 

21,696. OpmNING and Ctiosinc Fanuicnts, T. Joues, 
London. 

21,697. AppaARATUs for PLayinec Gamgs, F. G. Galley, 
London. 

21,698. Makinc Hgapwear for Lapres, F. Swain, 


21,699. Spactna in Livoryrpg Macuines, W. H. Lock 
and W. Fletcher, London. 

21,700. TeLepHony, L. Sterne.—(S. B. Fowler, United 
States.) 

21,701. TeLEPHony, L. Sterne.—(S. B. Filer, United 
States.) 

21,702. Opgratinc Dynamos, The British Thomson- 
Houston Company, Limited.—(W. le R. Emmet, 
United States.) 

21,708. ELecrricaL Distrisution, The British Thom- 
son-Houston Company, Limited. — (X. Fleming, 
United States.) 

21,704. ELecrricaL Distrisution, The British Thom- 
son-Houston Company, Limited.—(E. J. Berg, United 
States.) 

21,705. Pixs, J. Quine, London. 

21,706. Tor Cups for Bicycies, W. C. Hunt, Birming- 
am. 

21,707. Scorrnc Device for Games, E. McL. Blair, 

ondon. 

21,708. Reversine Cove.ine for Motor, J. H. Smiles, 
London. 

21,709. Propuctna Psrrumsg, G. W. Johnson.—(4. 
Verley, France.) 

21,710. Waeex Brag, G., H. F., and A. A. Parrott, 
London. 

21,711. PHorocrapHic Devetorine Disn, E. B. Fox 
London. 

21,712. Dreporrs, W. McKeegan, London. 

21,718. Cannine Fruit, Lawton’s Patents, Ltd., and 
A. W. Lawton, London. 

21,714. Maxine Boots and Suogs, J. W. Jones, 


mdon. 
21,715. Macuine for Maxine Bort.es, L. Grote, 


mdon. 

21,716. Construction of Arc Lamps, C. Oliver, 
London. 

21,717. Dryinc Frame, A. C. Sharpell and C. Gutmann, 
London. 

21,718. Samine Apparatus, W. P. Thompson.—(@. 
Breed, R. EB. Breed, jun., and J. M, Ash, jun., United 
States.) 

21,719. WALL Pivcs, W. P. Thompson.—(/. Friedinger, 
Austria.) 

21,720. CALCULATING Macurng, J. Pallweber, A. Kolbe, 
and A. Greeff, Liverpool. 

21,721. Baskets, E. Farrar, Liverpool. 

21,722. TroLtey-wirE Conpuctors, G. E. Heyl-Dia, 
Liverpool. 

21,728. AppLyinc Dressines to Boots, R. Ellinger, 
Liverpool. 

21,724. CLEANING WaTER-TUBE BorLers, K. Hussy, 

iverpool. 

21,725. ManuractTurE of Siac Woot, G. A. Herdman, 


naon. 
21,726. INTERNAL ComsBustion Enotngs, J. P. Fox, 
London. : 
21,727. Water Gaucs for Stgam Generator, K. Goeub, 
London. 
21,728. FIRE-RESISTING FLoors, T. R. W. Mossman, 
London. 
21,729. Foupine Beps, P. Hirsch and [. Picker, 
London. 
21,730. SinciE-actinec Enotrne Piston, J. 8. V. Bickford, 


ndon. 

21,731. Inpico, O. Imray.—(Farlicerke vormals Me‘ster, 
Lucius, and Briining, Germany.) 

21,732. Currine Out Main Conpuctors, Siemens Frus. 
and Co., Limited.—(Siemens and Halske, Actien 
Gesellschaft, rn 

21,738. Cuarcine of Motor Enoines, B. H. Thwaite, 


on. 
21,734. Strut, 8. Bessonoff, London. 
21,735. Newsparers, A. E. Farrants, London. 
21,736. ELecTRICALLY LicuTine Trains, A. B. Gill, 
London. 
ay oe Recoverina Waste WaTER and Putp, A. Faust, 


on. 

21,788. TasBLe for ScuLttery, P. H. Schaarschmidt, 
London. 

ag Suprortine SHexts of Mareriat, F. Bruder, 

mdon, 

21,740. Dynamos, W. Langdon-Davies and A. Soames, 
London. 

21,741. Tosacco Pires, H. P. P. —— London. 

21,742. DistrisutTine Fiuip, A. J. ult.—(B. Laza- 
Herrera, Spain.) 

21,743. Machine Guns, A. J. Boult.—(. Perino, 
Italy.) 

21,744. Gas Burner Device, A. J. Boult.—(W. Frenz, 
Germany. 

21,745. DouBLE-acTING MemMBRaNE Pumps, E. Rasch, 
London. 

21,746. IncANDEscENT Gas Burners, J. B. de Lery, 


on. 
21,747. Cugck Vatves for Pumps, J. 8. Wyndham, 
London. 
21,748. Writinc Desk, G. Watson, London. 
21,749. Boor, H. H. Leigh.—(C. 8. D. Leslie, India.) 








~ 
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a Natt Screws for Boots and Suogs, R. O. Craig, 


ion. 

21,751. Turasnine Macuineg, A. Shuttleworth and R. 
Gamble, Londen. 

21,752. Generators for AceTyLeng, H. E. Baker, 
London. 

21,753. Looms, F. A. Mills, London. 

21,754. Looms, F. A. Mills, London. 

21,755. SPECTACLE ATTACHMENT, D. Rugg, London, 


Ist December, 1900. 


21,756. Seinninc Frames, 8. Berard, Kingston-on- 
ames. 
21,757. Wasuina Ciorues, W. H. Duchworth and J. 
H. Cunliffe, Blackburn. 
21,758. Brakes for CycLes, G. F. Bull, Birming- 


am. . 
21,759. ELECTRO-DEPOSITION of MeTAL, S. Cowper-Cules, 


21,760. Switcn Potnts of Rartways, H. A. Thomson, 
Glasgow. 

21,761. Carrizr for Goty Crus, H. J. Coad, Ports- 
mouth. 

21,762. TeL.escoric Bep for Hosritars, W. Allan, 
London. 

21,763. Incusators for Eaos, J. T. Kerfoot, Liver- 
pool. 

21,764. Dyeinc Fisegs, R. C. H. Bonsor and W. 
McGhee, jun., Bradford. 

21,765. Locks, D. and E. Beards and D. Beards, jun., 
Wolverhampton. 

21,766. Apparatus for Srevinc Mixx, J. Milne, Bir- 
kenhead. 

21,767. Sprinos, D. 8. Birrell and The Firth Company, 
Ltd., Liverpool. 

21,768. Water-Tusge Borers, G. W. Blackburn, 


Leeds. 
21,769. Torwinc the Enps of Pires, R. Sutcliffe, 
3. 

21,770. Brusues, W. Dederich, London. 

~— Cxigats for Buixp Corps, J. J, James, Birming- 

am. 

21,772. Testino Ecos, J., A., and G, Lyons, and The 
Lyons Standard Egg Testing and Gradizig Machine 
Company, Limited, Manchester. 

21,773. FoLtpino Cuairs, P. A. Lamberg, Liverpocl. 

21,774. Crocuer Hooxs, E. R. Smith Bartlect, Bir- 
mingham. 

21,775. Gutieys, J. E. Radford, A. W. Dicks, and E. 
Greaves, Derby. 

21,776. Heatine Coat, &c., J. W. McBeath, Newcastle- 
ou-Tyne. 

21,777. Tee Iron Rouiina, F. C. Wesson, Moxley, near 
Wednesbury. 

21,778. Toot for CLEANING ouT MorrtisE Hoves, H. B. 
Richards and T. Barton, London, 

21,779. Fittine Borries under Pressure, J. Fletcher, 
London. 

21,780. BILtIaARD Marker, G. J. and 8. H. Sershall, 
Birmingham. 

21,781. GeneRaTING StKaM, C. Bollé.—(A. Scharffe, 
China.) 

21,782. Wasuina CLotuss, W. Travis, Manchester. 

21,783. HorsksHog Paps, A. Dales, Manchester. 

21,784. CLosinc WaTer-tTicHT BULKHEAD Doors, W. 
and A. R. Crawford, Glasgow. 

21,785. ‘FLax Houipers” for HackLinc MACHINEs, 
A. J. Morrow, Lisburn, Co. Down. 

21,786. Mercerisinc Co1ton Woven Faprics, H. B. 
Thorp, Manchester. 

21,787. WALL PLUuGs Securinc Door Frames, C. Erb, 
Paris. 

21,788. Stayinc Fo.pino Strructurgs, F. J. Cassidy, 
Liverpool, 

21,789. Cory Hotpger for Manuscripts, F. J. Cassidy, 
Liverpool. 

21,790. Automatic Foo Srionauts, E. Hutton, Bir- 
mingham. 

21,791. Hyprautic Rams, H. V. Blake, Manchester. 

21,792. FumicaTInG ApPiIANcE, J. and A. Macdonald, 


Glasgow. 

— Screwineo Dre, J. Barker and W. and T. Spence, 
Leeds. 

21,794. Hammers, W. Kimberley and The David 


Kimberley and Sons Tool Manufacturing Company, 
Limited, Birmingham. 

21,795. Pouttry Foop, N. Mayer, London. 

21,79. WaTERPROOF VARNISH, A. and H. Thorpe, 


ecas, 

21,797. ATTACHMENT for LETTER-BoxgEs, C. D. Sculthorp, 
London. 

21,798. Lap Rotter for Scutcuina Macurygs, W. B. 
Soman, Manchester. 

21,799. Steps, J. B. Sangwin, London. 

21,800. AERIAL NAVIGATICN APPLIANCES, T. Moy, 
London. 

21,801. Power Apparatus, H. Christiansen and P. C. 
Jacobsen, London. 

21,802. GarMENT SuspenpERs, R. Scholz, London. 

21,803. Sarery Grip MecuanisM for Lirrs, E. Hill, 
London. 

21,804. INsuLATING MaTeRiaALs, E. A. Claremont, 
London. 

21,305. Rain Courtine, F. Scheinig, London. 


21,806. Trotitkys for Kiectraic Traction, P. Me- 
Cullough, Liverpool. 

21,807. Cicars, A. H. Morrell, Liverpool. 

21,808. Truxkinc- up VaLvE SEaTiNGs, W. Dowie, 
Liverpool. 


21,809. Teapots, M. 8. Watson, Liverpool. 

21,810. SoaP-KNEADING MACHINE, A. des Cressonniéres, 
Liverpool. 

21,811. CIGARETTE - MAKING Macuine, G. Calberla, 
London. 

21,812. Arc Lamps, L. W. Emerick, London. 

21,813. Brake for Raitway Waaons, E. J. 
London. 

21,814. INcREASING ADHESION of WHEELS, A. Riasse, 
London. 

21,815. AnmaTuRES, V. I. Feeny.—(Al'gemeine Elektri- 
citats Gesellschaft, Germany. 

21,816. GLoses, F. W. Schroeder, J. Peters, and P. W. 
Moran, London. 

21,817. Process fur CoLour Puotocrapny, B. Acres, 
London. 

21,818. Mixinc GasgEs in Fivgs, F. W. M. Kirchman, 
London, 

21,819. Cvanamipg, G. W. Johnson.—(Devtsche Gold 
and Silber Scheide-Anstalt vormals Rossler, Germany.) 

21,820. ALKALI CyanipEs, G. W. Johnson. — (Deutsche 
Gold and Sitber Scheide-Anstalt cormals Rossler, Ger- 
nanny 

21,521. Lxpico, B. Willcox.—(Badische Anilin and Soda 
Fabrik, Germany.) 

21,822. Brake Mecuanism for Cycies, C. Inwood, 
Gravesend. 

21,823. Game of Sxiti, V. A. H. Guinent and A. J. 
Lely, London. 

21,824. Beut, L. G. Freedman, London. 

21,825. Decorticatinc Fipre, H. Plassan.—(J. G. 
Hernandez, Cuba.) 

21,826. Moror Veuicies, H. H. Lake.—(A. Sternberg, 
Germany.) 

21,827. ELevTRic INCANDESCENT Lamps, Societa Edison 
per la Fabbricazione delle Lampade Eng. U. Ulerici 
and Company, London. 

21,828. Storine of Grarn, A. R. Kempton, London. 

21,829. Patrxrn Carp Books, H. Broadbent and Co. 
Limited, London. 

21,830. AUTOMATIC FIRE-LIGHTING ApPpaRaATus, H. K. 
Mor ey, London. 

21,831. Gas Fires, W. Edgar, London. 

2nd Decenber, 1900. 

21,832. Revotvinc PLate Stock for ScrEw1nG, J. Boag, 
Glasgow. 

21,833. Sritcn Separator for Sewinc Macuines, M. 

H. Pearson, Leicester. 

21,834. CycLe Brakg, E. Morris, Waterford. 

21,835. Maxine Cartripcr Casks, 8. Cowper-Coles, 
London. 

21,836. Sewinc Macuines, D. M. Seaton and G. J. 
Stevens, Bradford. 


Hill, 





21,887. Evecrricity Meters, G. W. Lummis-Patterson, 
Newcastle-upon-Tyne. 

21,838. Ostainina Exectric Imputsss, G. B. Batten, 
London. 

21,839. FREE-wHEEL, S. Dorsett, W. Hayward, H. B. 
Smith, W. Woods, and W. F. Watts, Wolverhamp- 
ton 


21,840. AsceRTAINING when CameRA Fixms are in 
Focus, A. Coats, jun., Paisley. 

21,841. Castors for FuRNITURE, T. and R. T. Singleton, 
Halifax. 

21,842. Sream Traps, T. Allison and F. Shaw, 
Halifax. 

21,843. Rai, Joints for Rattways, J. Garry, New- 
castle-on-Tyne. 

21,844. SicnaL Lamps, J. E. Bavidge, W. E. Hood, and 
J. R. C. Bell, Newcastle-on-Tyne. 

21,845. Cummngey CowL, A. W. Astle and T. Coleman, 


rby. 

21,846. Knives for Opgnine Tins, T. F. Evans, Man- 
chester. 

21,847. Speep Recuators, J. Lumb, Elland. 

21,848. Optica, Apparatus, J. A. and W. T. Purves, 
Edinburgh. 

21,849. Fotpinc Fire-sox, H. Leeney, Burgess Hill, 


Sussex. 
21,850. Game of Sxitt, A. D. and B. N. Prangley, 
iverpool. 
21,851. SADDLE Pittar for VeLocirepes, E. Clarke, 
Manchester. 
21,852. Evecrric Traction, E. H. Tyler and A. G. 
ansard, London. 
21,858. The PerMANENT CreasE, R. D. Kay, Honor 
Oak Park, Kent. 
21,854. Letrer-Bbox, 8. Preston, London. 
21,85%. Automatic Point Recutator, L. V. Jennings, 
Dublin. 
21,856. Buacksoarps, J. S. Morriss aud W. J. E. Crane, 


ndon. 

21,857. Means for Stroprpinc Veuntcies, T. Heather, 
London. 

21,858. Evtectrricat Contacts, M. Cantar and The Prof. 
Braun’s Telegraphie Gesellschaft mit Beschriinkter 
Haftung, Loudon. 

es, Sprinc Forks for Ve.tocirepges, W. T. Lord, 

mdon. 

21,860. ELectric Meters, The British Thomson-Hous- 
ton Company, Limited. — (&. Thomson, United 
States.) 

21,861. ELectric Boosters, The British Thomson- 
Houston Company, Limited.—(B. M. Hewlett, United 
States.) 

21,862. Securinc PoLE-preces to ELecTRic MACHINES, 
The British Thomson-Houston Company, Limited.— 
(A. G. Reist, United States.) 

21,863. Suips, J. Dickinson, London. 

21,864. Carpinc Enoing Conpensers, E. Fairburn, 
London. 

21,865. PROPELLING Suips’ Boats, A. Hunnable, Rom- 


ford, Essex. 
21,866. TexTite Fapric SampLe Houper, H. L. Davis, 
mdon. 
21,867. Spinninc Spinpies, C. Martin and H. Page, 
ondaon,. 
21,868. Metruop of Cootinc Hovusss, L. C. Reese, 


London. 

21,869. SareTy AppLIANcE for PowkR Pressks, A. 
Culpin, London. 

21,870. Co1n-FrEED Game Apparatus, W. Northorpe, 
London. 

21,871. INK Borrzzs, T. J. Prosser, London. 

21,872. MANUFACTURE of FLoor Cota, H. W. Godfrey, 
London. 

a SIGNALLING with StgamM WuisTLgs, A. P. Horn, 
wondon. 

21,874. FisH-pLaTEs for PERMANENT Way, L. H. Young, 

ndon. 

21,875. MEANs for DeTEcTING Firepamp, J. Ashworth, 
Nuneaton. 

21,876. CLoTues-pRyING Rack, C. and J. St. Hilaire, 
London. 

21,877. CoRRUGATED Expansion Tubes, W. G. Potter, 


Birmingham. 

21,878. Cootinc Raitway Cars, W. G. Potter, Bir- 
mingham. 

21,879. LicHtinc TuHeatre Staces, T. J. Digby, 


London. 
21,880. Exectric Device, E. F. Hoy and P. H. Bastre, 
London. 
21,881. Apparatus for HotpinG Sacks, C. J. Moulton, 
London. 
21,882. TRANSMISSION GreaR for CyciEs, W. Hillman, 
London. 
21,883. Horsgsuogs, H. Biles, London. 
21,884. Grinpinc Toots, W. H. Lock and M. Barr, 
London. 
ee) Process for PrintinG Fasrics, H. Werner, jun., 
ondon. 
Bs ELEcTRICAL AccuMULATOR, L. E. Lacroix, jun., 
ndaon, 


Liverpool. 
21,888. Presses, J. Thomson and A. Petri, Liver- 


001, 

— Saw-SHARPENING MACHINE, F. Schmaltz, Liver- 
pool. 

21,890. Gas Burner, W. P. Thompson.—(B. Jolles and 
Zietzand Bruno Gesellschast mit beschvinkter Haftung, 
Germany.) 

21,891. MaGazines for BREECH-LOADING Guns, Xc., 
P. Jensen. — (Krag - Jérgensene Geexrkompayni, 
Norway.) 

21,892. Corsets for Uss of Lapixes, H. Fedra, 
Loadon. 

21,893. Hair CLamps, J. Balog, London. 

21,894. APPARATUS for SYNCHRONISING CLOcKs, N. 
F. Nalder and The Standard Time Company, Ltd , 
London. 

21,895. Reapinc Meters for Venicues, J. M. Black, 
London, 

21,896. Firg-arms, L. B. Willoughby, London. 

21,897. Dyk-sTUFFs, E. Newton.—(The Farben- 
Jabriken vormals F. Bayer and Co., Germany.) 

21,898. Dyxg-sturrs, H. E. Newton.—(The 
Jabriken vormals F. Bayer and Co., Germany.) 

21,899. FunNeE.s, A. P. Johnson, London. 

21,900. HaIR-RETAINING Device, J. Eschwege and M. 
G. Cohn, London. 

21,901. CoLourinc Matter, C. D. Abel.—(Actiznge- 
sellschast fiir Anilin Fubrikation, Germany.) 

21,902. CoLourinGc Matrer, C. D. Abel. 
sellschast fiir Anilin Fabvikation, Germany.) 

21,903. HoLpinc the Gass of Arc Lames, F. J. Green, 
London 

21,904. ELectric Resistance for Lamps, F. J. Green, 
London. 

21,905. AUTOMATIC MUSICAL INSTRUMENT, J. Carpentier, 
London. 

21,906. Stanp for Liquor Pots or VESSELS, J. Challis, 
London. 

21,907. Savinc Lire at Sea, N. Way and I. Fripp, 
London. 

21,908. Heater for Water, W. M. Binny, London. 

21,909. WirreELEss TELEGRAPHY, A. Blondel, London. 

21,910. MaNuractuRING Bricks, &c., H. Alexander, 
London. 

21,911. CLEANSING in FeRMENTING LyDUsTRIES, A. Sjod, 
London. 

21,912. VessEL for Mixinc Liquips, A. J. Boult.—(C. 
Hromadnik, Germany.) 

21,913. Press for MakinG Facinc Bricks, A. Clemens, 
London. 

21,914. TREATING Liquips, A. J. Boult.—(C. Hromad- 
nik, Germany.) 

21,915. CounrersHarts, 8S. W. Wardwell, London. 

21,916. Book Houpgrs, A. J. Boult.—(M. Z. fu Rosario, 


Farben- 


(Actienge- 


Italy.) 
21,917. Mountines for VeHicLE Lamps, W. Foxton, 
ndon, 
4th December, 1900. 
21,918. DouBLE - BARREL Guns, W. H. Brighton, 


21,919. Foorsau., W. C. Harris and J. A. W. Scott, 
Newcastle, Staffs. 

21,920. DiapHRAGM ATTACHMENT for PHonoGRApHS, C. 
Jones, Blackburn. 

21,921. Automatic SuppLty Macuines, M. J. Adams, 


21,922. ConTROLLING Spxexp, R. F. Collinge and H. H. 
Lindon, Liverpool. 

21,923. Apparatus for Loapina Coxe, W. Oughton, 
Crook, R.S.O. 

21,924. Lusricatinc Bxarines, W. A. Entwistle, 
Liversedge, Yorks. 

21,925. ApsUsTMENT for FLasH-Lamps, H. Biddell, 
London. 

re pres Rim Brake for Bicycies, E. M. Edwards, 


ndaon,. 
21,927. Rim Brake for Moror Cars, J. Kelland, Ply- 


mouth. 
ag Rust-proor Wire Matrresses, W. Jubb, 


ork. 

21,929. Fasteners for Winpow Sasues, 8. Skerritt, 
Sheffield. 

21,930. Soap Distrrsutors, L. Galloway, Man- 
chester. 

21,931. Letrinc orr Motions for Looms, W. Brigg, 
Bradford. - 

— Warp Knitrina Macuings, H. Clark, Notting- 
bam. 

21,938. Execrric Arc Lamps, Compton and Co., 
Limited, A. J. Hodgson, and J. W. Ewart, Chelms- 


ford. 
7 Batt Taps, W. Bradley, Castleton vid Shef- 
1 


eld. 

21,935. SgLr-actinc Muses, J. Moorhouse, Man- 
chester. 

21,936. Orn Cups, F. Hulme, Manchester. 

21,987. Kits or MurrLe Furnaces, W. C. Hamilton, 
Glasgow. 

21,938. Apparatus for Fituinc Borries, T. Douglas, 
Glasgow. 

21.939. Rosser Srencit, A. H. Wheeler, Birming- 


m. 
a 27 HicH-PRESSURE WaTER Tap, W. Bradley, Shef- 
fiel 


21,941. Straps for Winp1ING Purposss, H. H. Waller, 
Halifax. 

21,942. Picxinc Sticks, J. E. Shaw and T. Wood, 
Huddersfield. 

21,943. TraNnsMITTING Power, F. E. Baker, Red- 

itch. 

21,944. Miners’ Pick, A. Sedgwick, Clay Cross, 
Derbyshire. 

21,945. OpgRATING Raitway SwitcuEs, W. J. Goudie, 
Glasgow. 

21,916. Boats, C. F. Sultemeyer, Glasgow. 

21,947. Arr Surps, C. M. Richmond, Glasgow. 

21,948. Concrete Mixers, S. P. McKelvey, Glasgow. 

21,949. Rarrinc Borprers of BreecuEs TocerHer, E. 
Sohn, Manchester. 

21,950. Parquer Froors, F. Bosshardt.—(Société 
Anonyme Parqucterie Fraaco-Hongroise, Belgium.) 

21,951. Suogs for Horsgs, J. Andrew and F. Woodland, 
Manchester. 

21,952. Dress Guarps for Cass, T. Rowley and J. Wall- 
work, Manchester. 

21,953. Mecuanicat Toys, H. Fischer, Halifax. 

21,954. Exrractine Corks from Bott gs, F. P. Williams, 
Manchester. 

21,955. ManuracTure of Birp Caags, 8S. H. Brittain, 
Birmingham. 

21,956. Seoot-MAKING Macuing, E. P. Brownell, 
London. 

21,957. TaBLEs, J. H. Abbott, London. 

21,958. Lirtine GaRMeENTs from DygInc Vats, J. 
Stewart, Dundee 

21,959. Topacco Piprg, J. E. Seary and O. E. Smith, 

ndon. 

21,260. CauLkING of TILE Roorrnas, G. A. Nebeling, 
Manchester. 

21,961. Evectric F're ALARM, F. Giiltling, London. 

21,962. ApsusTER for ELEctRic Lamps, H. McGowan, 
London. 

21,963. PLouGHSHARES, F. T. Ruston and I. Wilderspin, 
London. 

21,964. CoLLAPSIBLE GATE Rover B.iinp, B. Bennett, 
London. 

21,965. FirE-BLOWER and ScrEEN, E. C. Morris and E. 
Field, London. 

21,966. CoIN-FRRED DELIVERY ApPaRaTus, E. Martini, 
Charlottenburg, near Berlin. 

21,967. PantocrapH, N. Kotko, Charlottenburg, near 
Berlin. 

21,968. Macuingss for PEeRForaTING, L. R. Damon, 
London. 

21,969. Macuings for Lastinc Boots, H. H. Donovan, 
London, 

21,970. Dygsturrs, M. Lange, London. 


+| 21,971. New Farry Susstance, L. Lecltre, London. 


21,972. Cuttinc Mirres, T. and J. H. Claughton, 
London. 

21,973. WaTER Motor, W. T. Sugg, London. 

21,974. Macuinery for DiscHarGine Gas REToRTs, G. 
A. Bronder, London. 

21,975. HotpErs for Matcugs, H. Braby, London. 

21,976. Frre-Licuter, H. Braby and C. Coutts, 
London. 

21,977. Gasiriers for INTERNAL CoMBUSTION ENGINES, 
W. A. Bole and E. Rund, London. 

21,978. CoLLApsIBLE GLass Hoxper, F. Riden, London. 

21,979. Gyratory Muuuers, A. C. Calkins and F. W. 
Braun, London. 

21,980. Org PutveriserR, A. C. Calkins and F. W. 
Braun, London. 

21,981. Rorary Enorngs, A. Devereux, London. 

21,982. FLUID-pREssuRE RaiLway Brakes, J. B. 
O'Donnell, London. 

21,983. Guipgs for Picture Trimmina, P. E. Stevens, 
London. 

21,984. CartTRIDGE BE LTs, T. C. Orndorff, London. 

21,985. Propucinc Scenic REPRESENTATIONS, J. W. 
MacKenzie. —( Dolores de Santa Maria @ Yberri-Fitch, 
United States.) 

21,986. Bepstgaps, E. Michon, London. 

21,987. CrLoseT-seaT Brackets, R. W. McDonald, 
London. 

21,988. StraicHtT KnitTInG MACHINEs, R. W. James.— 
(The Standard Machine Company, United States.) 

21,989. PLayinc Games with Batts, F. A. Ficker, 
London. 

21,990. Cuucks and SuEEvEs, J. Blamire, London. 

21,991. Connections for ELEcTRICAL Conpuctors, W. 
B. Cleveland, London. 

21,992. Szwina MacuinE Horns, H. H. Lake.—(Steam 
Heated Horn Company, United Stes.) 

21,993. StgERING MECHANISM for YEHICLEs and Boats, 
H. H. Lake.—(/mprovements Manufacturing Com- 
pany, United States.) 

21,994. MANUFACTURING TUBES 
stances, H. H. Lake.—(La 
Ciroleum,” France.) 


‘om GELATINOUS SuB- 
société Anonyme * Le 


21,995. Rupinc SappiEs, W. Wi’ -'my, London. 

21,996. VaLves for Pngu? tic 1 3, C. A. G. Storz, 
London. 

21,997. ATMOSPHERIC G Bu.. ~rs, P. Lacroix, 
London. 


21,998. LetreRs for ADVE “wrRposks, A.C. Amy 

and H. Battams, Londo 

21,999. Printinc Macuin. J. 38. Morriss and B. Hall, 

London. . 

a — Recutators, G. Redfern.—(A. Nathan, 
taly. 

22,001. Gear for Bicycte G. W. Elliott and W. 

Trewhella, London. 

22,002. Pneumatic Horsz Coxiars, G. and E. 

Schibalski, and T. Kutschka, London. 

22,003. Trap for ANIMALS, C. Herzberg, London. 

22,004. Venice Huss, W. P. Thompson.—(F. F. Stowe, 

United States.) 

— Luno-Tgst1nG Apparatus, C. E. Howell, Liver- 


pool. 
22,006. OscILLATING THERMOMETER, J. Hartig and P. 
Glaser, Liverpool. 
22,007. Movine Carco, R. A. Needham and R. L. 








on, 


Kemp, Liverpool. 


ay Movutpine n Sayp, M. H. Morgan, Birming- 


m2. 

22,009. Breecuine Rive for Horse Harness, W. Owen, 
Birmingham. 

22,010. Connectinc ExgectricaL Conpuctors, W. B. 
Cleveland, London. 

22,011. Potisu Reviver, J.8. Sweet, London. 

22,012. Frre-ALarM Apparatus, H. Plowman, 
London. 

22,013. CarTrincE Cup, G. Roth, London. 

22,014. Warer Suppty Vatves for Barus, H. L. 
Doulton, London 

22,015. Fire-proor Fioors, O. Imray.—(C. F. Buente, 
United States.) 

22,016. Game Apparatus, A. Fenwick, London. 

22,017. Dorrinc Devices for AvtTomaTic CaRD 
Feepers, C O. Liebscher, London. 

22018. Fotpinc Boxes, G. D. Howard.—(W. F. 
Schroeder, United States.) 

22,019. SroracE Batreriss, A. Meygret, London. 

22,020. Vaves for Steam Pipes, A. L. Rapke, London. 

22 021. Arc Lamps, J. Velle and the Mercury Cycle 
Manufacturing Company, Limited, London. 

22,022. SroracE Batreriss, A. J. Boult.—(L. Sauvan, 


nce.) 
22,023. Swincinc Hose Brackets, L. T. Foreman, 
London 


22,024. Hipe-workine CyLinpers, A. J. Boult.—(N. 
Leidgen and EB. H. Munkwitz, United States.) 

22,025. TypEwRITING Macuings, B. P. Tcherkassov, 
London. 

22,026. Execrric Wave TeLecrapus, A. J. Boult.— 
(American Wireless Telegraph Company, United 
States.) 

22,027. GENERATING Power, J. G. Nash, London. 

22,028. Burrons or Fastenina Devices, K. Suchy, 
London. 

22,029. AUTOMATICALLY INSERTING Pins in Carp, C. 
Starmanns, Loudon. 

22,030. GaTes for ELEvator Hatcuways, W. A. Cross, 
London. 

a PLoveH ATTACHMENT, F, Gale and J. Hemphill, 

ndon. 

22,032. ADVERTISING AppaRaTus, D.G. Hurd and A. 
McLeod, London. 

22,033. Dyginc MacuiNes, H. W. Church, London. 

22,034. Maxine Biocks of Icz, G. F. Buckingham, 


on. 

22,035. OPERATING ENGINE VALvEs, G. M. Gibson, 
London. 

22,036. Printine Pressss, E. Z. Taylor, London. 

22,087. Taps, W. T. Hickinbotham, London. 

22,038. Bearines for Loosz Puuieys, F. Rohrbeck 
London. 

22,039. Pneumatic Tires, A. Ducasble, London. 

22,040. Borries, J. Taylor, E. A. Hearn, and E. J. 
Wickenden, London. 

22,041. METALLIC Pipe Connections, J. P. Fullerton, 
London. 

22,042. Motor Veuicies, H. L. Arnold, London. 

22,043. Nut-TaPpInc Macuines, A. H. Riggs, London. 

22,044. Suirt, G. Baldszun, London. 








SELECTED 5 AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





657,922. APPARATUS FOR RE-HEATING COMPRESSED 
AIR FOR INDUSTRIAL Purposes, T. A. Edison, 
Llewellyn Park, N.J.—Filed December 12th, 1899. 

Claim.—An apparatus for heating air, comprising a 
pipe supplying compressed air from a source of 
supply to atranslating device, a re-heater in said pipe 
for heating the air therein by radiation, a solid com- 
bustible in the re-heater, a bye-pass including the 
re-heater for permitting a portion of the air to pass 
through the re-heater to support combustion and to 
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be heated directly, and means to permit a drop in the 
air pressure between the inlet to suid bye-pass, and the 
translating device to automatically cause air to flow 
through the bye-pass in quantity depending upon the 
consumption at the translating device, substantially 
as set forth. 


658,015 EXPANSION - COMPENSATING DEVICE FOR. 
SreaM CyLinvers, £. Konig, Aschersleben, Germany. 
— Filed June 28rd, 1900. 

Claim.—(1) A device for equalising differences of 
expansion in the inlet parts of superheated steam en- 
gines, which consists of a tubular connecting piece carry- 
ing a steam inlet socket, and a casing at each end 
for receiving the inlet valves, which casings are formed 
in one piece with the said connecting pase, and the 
latter being bent to the general form of a V shape in 
order to receive a spring action, substantially as 
described. (2) In a device such as described for 











equalising differences of expansion, forming upper 
seat faces of annular shape on concentric walls 
of the double seat to inclose the whole valve, and 
thus allow the surfaces both of the seat and of the 
valve, which are acted on by fresh boiler steam and 
cylinder steam bo cet to be correctly calculated 
for equal expansion, an viding the seat disc, 
which carries the annular faces and fixing 





flange, with suitable openings for giving passage. to- 
the hot steam, substantially as described. a 
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CENTRAL AMERICAN SHIP CANALS. 
No. V. 

Ir is not too much to say that the whole world would 
benefit by the opening of a maritime canal between the 
Atlantic and Pacific oceans. To the United States such 
an enterprise has become of almost vital importance, 
not merely because of commercial, but also political con- 
siderations. The latter were perhaps better appreciated 
by the last generation of Americans than by those of 
to-day, though even as recently as June, 1896, they found 
remarkable expression in a report of a select committee 
of the Senate, to which had been referred one of the many 
Bills dealing with the construction of a canal across 
Nicaragua, which have from time to time occupied the 
attention of Congress. The document discussed at 
length the opposition offered by some of the transcon- 
tinental railroads, which were described as “‘ seeking a 
present profit from the monopoly of transportation at 
the expense of their future prosperity.” 

In competing for the carrying trade that is furnished from 
Asiatic fields of production, they—the railroads—must ultimately 
be overwhelmed with the cheaper rates of water transportation 
through the Suez Canal to our Atlantic ports. The fight is un- 
equal and they must succumb, and if they do. all the carrying from 
the Pacific ports, they will still fall into bankruptcy, because their 
present policy impoverishes the commerce of, the Pacific States. 
Nothing, indeed, can now save some of these railroads, except the 
tilling up of our Pacific States with a vigorous European immigra- 
tion. . . . There is not,-in fact, any interest in any business enter- 
prise in the United States that would not feel. the impulse of this 
great movement in a new career of commerce and national power 
and influence, and share in its benefits, We have no undeveloped 
and prospective advantages as a commercial people that compare 
with those of our Western States in their virtual command of the 
trade of the countries bordering upon the Pacific Ocean. Todo 
this work in a manner worthy our opportunities, we must shorten 
the line of water communication between our Atlantic and Pacific 









Route of the Nicaragua Canal. 


tion of a canal under American protection, many treaties 
have been concluded between the United States Govern- 
ment and the Republics of Nicaragua and Costa Rica, some 
of which have been duly ratified by the Senate at Washing- 
ton; that various concessions have been obtained and 
have successively lapsed on account of their owners’ 
neglect ‘or inability to comply with stipulations clearly 
expressed and recognised as reasonable; and that, prior 
to the appointment of the latest Canal Commission, at 
least a score surveys of proposed routes had been made, 
most of them.under the patronage of the Federal Govern- 
ment and conducted by United States officials, with the 
net result of demonstrating that not.asingle one could 
be regarded as other than perfunctory and delusive as to 
the difficulties and cost of the undertaking. 

Referring to quite recent times, it will be remembered 
that the 1898-99 session of Congress was very largely 
devoted to the consideration of Bills dealing with the 
question, “‘ some of which were almost scandalous in the 
terms which they proposed between the United States 
Government and a company which has held a concession, 
but has been more anxious to sell out—at a profit—to 
the Government than to build a canal.”” These words 
are quoted from an article in Tue Enotneer of April 7th, 
1899, and are more than justified by a crushing report 
which was submitted to the House of Representatives by 
its Committee on Interstate and Foreign Commerce two 
months before. From the same article, we may 
perhaps be permitted to quote the following remarks, 
as expressing in very apposite terms our apprecia- 
tion of the actual position of affairs up to a few weeks 
since, or to be absolutely precise the 4th instant :— 

The enthusiasts and the interested parties have tried to make it 


appear to the people and the Government that some steps must be 
taken at once towards the construction of the canal, and that funds 





as projected by-the Maritime Canal Company. 


reports and investigations by engineers and commissions yp to the® 
present time have been more or less hasty, superficial, gr incom-*:. 
plefe, and form little more,.than.a- basis on’ which. to start a 
thorough comprehensive and Lengo A pater cara _ The 
very men who are’ eager for the appropriation of Gc ment’s 
money would decline any proposition towards their personal 
investment in the scheme. ° 


A year later these words were unreservedly accepted 
as-a fair statement of facts by one of the most influen- 
tial‘of American technical periodicals. ‘It seems only 
too probable,” wrote the editors, ‘‘ that before ‘this issue 
appears, ‘the United States will have committed the 
egregious folly of blindly. endorsing the Nicaragua Canal. 
scheme.” ae 

The prima facie evidence in favour of Panama is. extremely 
elias ale far more so because it is studied with absolute com- 
pleteness, and is actually half completed. poem is a ‘‘project,” 
pure and simple, based upon foundation little better than guess 
work. It has not yet received the endorsement of any engineering 
talent even sqpnesing in character that which has completely 
approved the Panama route. It has never won the confidence of 
capital sufficiently to support any serious effort at construction. 
And this scheme, devoid of authoritative engineering endorsement, 
incapable of inspiring financial backing, the people of the United 
States are eoked to adopt blindly, to give their verdict for hastily, 
before the evidence they themselves have ordered can be put in. 
It is petent to suspect the good sense or the good faith of those 
who urge such a course. The country will stultify itself, and 
dishonour its appointed advisers if it act before their report is 
presented. A million dollars has been appropriated for adequate 
study, and now frantic effort is being made to force a conclusion 
before the results can be presented. 

The Western boom which followed the war with 
Mexico, the discovery of gold in California, and the 
admission of that State into the Union, induced a com- 
pany then operating a line of communication across the 
isthmus by means:of stage coaches and steamers on the 
river San Juan and Lake Nicaragua to survey the same 
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route with a view to the promotion of a ship canal. _ This 





























States. If we fail in this, we sball soon occupy a position, as a | must therefore be at once appropriated. A very brief considera- 
people, inferior to our kindred in Europe..... It is the com- | tion of the status of the case will show that such arguments are survey, dated 1850-52, was conducted by an American 
bination of these powers, through the Nicaragua Canal, - that | fallacious, and that a ‘‘ job” of some kind is likely to be behind engineer, Mr. or Colonel, 0.M. Childs, and was, perhaps 
alone can establish that national unity and strength without which | them. In the first place, the United States has as yet no standing th i h ; " f 7 ts . s T i ha Fiala 
the chain of the ky Mountains may some day become the | in the matter, it has no concessions or rights, and has acquired no ee ae eee a ee eee patric ES tgp con 
boundary between two great rival republics. territory. The negotiations for the first and the surveys for the | later, the United States. Government despatche an 
For at least half a century, ever since the admission second have yet to be made and approved, after which will come | expedition under Commander. Lull, of the U.S. Navy, to 
of California into the Union, the canal question has oceu- | °*‘*™*!¥e final surveys and investigations, the preparation of ' re-survey practically the same route; and this was 
pied a foremost position in the minds of Americans. No 
subject has been more frequently discussed in the Federal . - 
Legislature, but seldom in a scientific spirit, and nearly Section of canal. | Length.,|. WG | FES | ees | eee 
. S 6 top. bottom. |° depth. prism. 
always in a manner to suggest that at least a ig so of 
the more prominent debaters cared less for the canal as Pe ane ee Miles. 4.8 Ft. > 4 
a sound engineering and commercial enterprise than as | Greytown oO] wo 9°297 2 120 ‘ 712 
means for the promotion of jobbery or party interests. | Lock No. } to Lock No. 2, canal ... 1°258 210 120 30 4930 
7 a . - : Lock No. 2 to Lock No. 3, canal ... 1°650 210 120 30 4950 
The English public, having formed an ultra-unfavourable | Lock No. 2 to Lock No. 3, basin... |. he 1°762 sate es 30 hs 
opinion of the condition and prospects of the Panama | Lock No. 3 to eastern divide cut, canal ... ... 2°917 80 80 30 2400. 
Lock No, 3 to eastern divide cut, Deseado basin 3°086 _— — 45 _ 
Western end of divide cut to Ochoa, canal... ... ... 1°233 184 80 30 3673 
Western end of divide cut to Ochoa, San Francisco basin 11°267 = _ 40 _ 
River San Juan to Toro Rapids ... ..._... Ri eo 37 °040 _ oo 52 _ 
River San Juan, requiring to be dredged ... 27°500 — 125. 28 — 
Lake Nicaragua... .... 1... Be 56° 500 — 150 50 _ 
Lake to Western divide cut, canal 1°565 210 120 30 49%0 
Western divide cut, canal... 2... 00... 4°924 80 80 30 2400 
Divide cut to east end of Tola basin, canal 2°519 184 80 20 3673 
East end of Tola basin to Lock No, 4, basin 5° 504 — — £0 oa 
Lock No. 5 to Lock No, 6, canal... ... ... 1°582 184 &0 30 3673 
Lock No, 6 to Brito Harbour, canal ... ‘570 | 288 | 120 2 5717 
Summary. 
Miles. 
Canal excavation, east side ... 14°870 
Canal excavation, west side ... 11°160 
| ape aaa rier *759 
undertaking, has. allowed itself. to be swayed to the © mal i ; OA-7R0 
opposite extreme in regard to that yet de facto myth, the memes ace 
Nicaragua Canal. Among a great majority of people, J rate basins... Hh — 
otherwise well-informed, there has until the last few te tein basin me 
weeks existed a concensus of opinion that serious work " ne Porte wis 
has been in progress for some considerable period along I. agth of basins 21°619 
the Nicaragua route, and that, under the auspices of the Kiver San Juan 64°540 
United States Government, the enterpri lread i 57: 
nite : , the enterprise was already Igke Nicaragua 57:500 
Within measurable distance of completion. For these tonnes 
Very erroneous convictions some excuse may be found in Natural waterways... 121*040 
the newspaper headlines so common during recent Total length of canal 169-448 
sessions of Congress, and the scanty and usually mis- p ae ye 
leading information printed beneath. general plans and estimates, and the working out of problems ; followed, in 1885, by another examination, directed “by 
It would be a long and thankless task to chronicle even | connected with the engineering works and difficulties, before any- | Lull’s chief assistant, Lieutenant A. G. Menocal, of the 
- dates and most conspicuous incidents of the innumer- pene Fran gi aay Dagens Pages ae Civil Engineer Corps of the Navy. Mr.’ Menocal in 
fc ¢ endeavours of politicians and promoters to closely large sums of money until all the Ftp se. are at least | 1887 obtained from the Republic of Nicaragua a con- 
\dentify the United States. with the ey project. | in train, whereas as yet they are not even started so far as any | Cession for the construction of an inter - oceanic 
Let it here suffice to say that, in order to assist the construc- All the | ship canal, and then, becoming engineer-in-chief of the 


definite project for the United States is concerned. 
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Maritime Canal Company of ‘Nicaragua, an American 
corporation to which this concession was transferred, 
conducted other surveys. In 1890 the company formu- 
lated a — for completing the canal within seven 
years and at a cost of £13,400,000, but two years later 
the plans were re-examined and the estimate increased 
to £17,600,000. Lake Nicaragua, which at its mean is 
110ft. above the mean level of the oceans, was necessarily 
to be the summit level of the canal, of which the total 
length—from Greytown, on the Atlantic, to Brito, on the 
Pacific—was to be 169°448 miles. Of this distance, how- 
ever, only 26°789 miles were to be excavated canal, the 
remainder being free navigation by the lake, the Rio San 
Juan, and through artificial basins in the valleys of the 
rivers Deseado, San Francisco, and Tola. Three locks 
each with a single chamber, were projected on either 
side of the summit level, all remarkably near the extremi- 
ties of the canal, all 650ft. long and 70ft. wide, and with 
lifts ranging from 80ft. to 45ft. The main feature of the 
project, however, was a series of enormous dams, 
planned for the most part on untrustworthy soil, and 
otherwise wholly without precedent in sound engineering. 
The proposed dimensions of the several sections, as shown 
in the accompanying map of the contemplated route, are 
given in the table on page 605. 

A few years oatheel: to demonstrate that the Maritime 
Canal Company was nearing the end of its always scanty 
resources, that very little actual work had been accom- 
— and that, under existing conditions, there was 

ut slight prospect of further progress. Recognition of 
these facts led, first, to the appointment of the Ludlow 
Commission; and, secondly, to a movement which, if 
successful, would have constituted the United States 
Government a quasi-partner of the moribund company. 
The Government could not directly acquire the latter’s 
rights, because the eighth article of the Cardenas-Menocal 
compact provided that “‘ The present concession is trans- 
ferable only to such company of execution as shall be 
organised by the Nicaragua Canal Association, and in no 
case to Governments or foreign Powers; nor shall the 
company cede to any foreign Government any part of the 
land granted to it by this concession.” Yet, despite this 
explicit condition, the purpose of which it is impossible 
to doubt, a large section of Americans actually proposed 
to make their Government the virtual holders of the con- 
cession. Even the Senate showed itself by no means 
unfriendly to the proposed “ deal,’ which was to cost the 
country some £24,000,000; but the House of Representa- 
tives, guided by a report of its Committee on Commerce, 
to which reference has already been made, rejected it in 
toto. ‘The Maritime Company,” stated this report, 
Is a creature of the Government. The Government proposes, by 
the Senate Bill, to inject itself into the corporation, and, thus 
masquerading, to do a work that it is in every way capable of 
doing in its own proper person. For what purpose! . . After 
the United States has paid the Maritime Canal Company 
5,000,000 dols. for a conveyance of its rights, will it by force 
attempt to coerce reluctant and protesting Nicaragua to recognise 
its purchased in face of the notice, ample and complete, 
that it must confess to the world it had, that the Maritime Canal 
Company has solemnly bound itself it would not sell to us, and 
that we knew it could not sell to us? . . . The term of ten 
years—granted to the company by Article 48 ‘‘for the construc- 
tion, completion, and opening of the canal for maritime naviga- 
tion” —expires on the 9th of October, 1899. It is claimed, however, 
that, under the last clause of the article, the company would have the 
right to demand further time, because of ‘‘ the great capital the 
company has invested ia the enterprise.” This Committee has 
made diligent inquiry, striving to ascertain the amount of money 
the company has expended. The efforts have not been very satis- 
factory in results, Nothing more definite has been learned than 
the statement of the president of the company that the company 
has had in its treasury during its entire existence about 
1,009,000 dolls... . . But what does the Government obtain 
from the company that it should pay it 5,000,000 dols.? What has 
the company to sell? What is an expired concession worth that 
originally cost 100,000 dols.? If the Government should initiate its 
effort to secure this canal by payments as provided in the Senate 
Bill, do we not thereby open the door to the demands of . 
and all the other enterprising and speculative persons, artificial 
and natural, that have been toying with canal concessions with 
more or less activity during the last half century ? 

The last sentence was obviously aimed at the Eyre- 
Cragin Syndicate, which, in October, 1898, obtained from 
the Legislature of Nicaragua a concession to construct a 
canal across the territory of the Republic, to take effect 
from the following October, when the grant to Mr. Men- 
ocal would legally be forfeited. This remained the only 
effective concession of its kind until September of the 
present year, when it in its turn was declared void by 
reason of the holders’ neglect to pay over to the Nica- 
raguan Government a certain stipulated amount. 











A LARGE BRONZE FORGING. 


WHat is perhaps the heaviest bronze forging ever made is a 
Bull’s metal ram, supplied to Vickers, Sons, and Maxim, Limited, 
Sheffield. The forged dimensions were of diameter by 18ft. 6in. 

T 











long. The forging weighed 24 tons. he test results were 
excellent. They are given in the following table :— 
= eles , Maximium = Contrac- 
s oO | rea, stress, ongation tion on 
Number. | bar. sq. in. tons per <a tie. original 
| | sq. in. urea, 
Per cent. | Per cent. 
3633 -818 ne 28°7 
3634 | “816 “522 29°0 | 388°5 | 28°3 








Remarks.—A bar of lin. diameter bent cold to l4in. radius 
without sign of fracture. 

‘The shaft was made by Bull’s Metal and Melloid Company, 
Limited, 4, St. Mary-axe, London, E.C. 








THE I=CHDOUNE AND INCHMARLOW.—In the description of the 
superheatsrs fitted to these ships, it was inadvertently stated that 
the Ellis and Eave fans forced air into the stokehold, whereas they 
ere exhaust fans drawing the air from the furnaces through the 
boiler and air-heating tubes. For this reason the above system is 
specially suitable for use with a superheating arrangement as fitted 
fn the Inchmarlow, as no back pressure is thrown upon the fur- 
naces as would be the case were forced draught used, due to the 
additional obstruction of the superheater in the uptake. 





HOLDERS AT THE BIRMINGHAM GASWORKS. 
No. I. 

Tue gasholder, as erected in 1876, consisted of two 

lifts, 195ft. and 197ft. 6in. in diameter respectively, and 
both 36ft. deep. Its capacity was about two millions of 
cubic feet. The work of enlargement consisted in the 
addition of two new lifts to the bell, and the extension 
and strengthening of the existing guide framing. The 
latter comprised twenty-two circular cast iron columns, 
in tiers, connected by two rows of wrought iron girders. 
The columns were retained in position for the extended 
guide framing. The top cap and entablature were removed 
from each column and re-erected on the top portion of a 
new length of column. These new lengths were similar 
to the original upper, lengths, being of cast iron, 3ft. in 
diameter at bottom, tapering to 2ft. Sin. at top, of jin. 
metal, the flanges l}in. thick. The new lengths were 
about 36ft. Yin. in height. The old- wrought iron top 
girders, which were 3ft. 6in. deep, were taken down and 
strengthened by the addition of a new steel flange plate, 
2lin. wide by ,’;in. thick, to the outer edge of which a steel 
angle, 2hin. by 2hin. by Zin., wasriveted. Each girder was 
stiffened by two pairs of vertical stiffeners of channel, 
4in. by 8in. by }in., kneed and riveted to the underside of 
the top flange and through the angles of the girder. The 
old top girders, thus strengthened, were used for the top 
tier. Joint plates, 2ft. 9in. long and, jin. thick, of the same 
width as the top and bottom plates of these girders, were 
riveted to them, and the opening through the side of the old 
column entablature—which was erected on top of the new 
length of column—was chipped larger in order to allow the 
new 21lin. flange plate to pass through. New entablatures 
and girders were provided for the middle tier, 7.e., for the 
tops of the old columns. These girders were steel lattice 
girders, 3ft. 3in. deep, formed of four angles, 44in. by 4}in. 
by din., flange plates 10in. by 2in., lattices 4in. by gin., with 
centre plates 12in. in diameter, jin. thick, at the intersection 
of the lattices on the front side of the girders. The girders 
were secured to the new entablature, octagonalin form and 
3ft. across. Angle straps, 4in. by 4in. by ;;in., were bent 
to fit closely round thickened-out round seatings, formed 
on the new entablatures for their reception—four of these 
straps to each girder end. The old lower girders, which 
were left in position, similarly had four such straps 
secured to the old square entablature. The girders were 
thus formed into a strong continuousring, which embraced 
the columns, whereas previously the girders had merely 
entered and been attached to the latter. The framing 
was, by the strengthening of the girders and the addition 
of the straps, converted to the modern cylindrical form, 
which is that best adapted to resist distortion. The 
transmission of the strains from 
another was furthermore provided for by the insertion 
of diagonal ties in each bay or panel of the framing. 
These ties were steel channels,- 6in. by 3in. 
by Zin. for the lower tier, and diminishing to 4}in. by 
2in. by ;jgin. for the top tier. They were riveted to }in. 
centre plates and secured by double-angle plates to the 
girders, or, in the lower tier, to the base of the columns. 
The old channel iron guides, attached by brackets to the 
old columns, were taken down; the brackets were 
lengthened by cast iron blocks, and six new cast steel 
brackets were fixed to the shaft of the new portion of 
each column. A new steel joist guide, 6in. by 5in. by 
28 lb. per foot, was provided and fixed up the whole 
height of the columns, being bolted to each bracket. 
The joints of the guides were fished on the back side with 
channel-shaped joint covers, lft. Qin. long by #in. thick. 
A bell-mouthed trough steel casting was fixed to the cap 
of each column as a continuation of the guide. 
* The old framing was thus greatly strengthened ard its 
height increased by about one-half. The old two-lift bell, 
however, was converted to a four-lift belt, thus being 
doubled in height. When, therefore, the gesholder was 
full the new inner, or first, lift was designed to rise above 
the guide-framing. This system of leaving the inner lift 
—and in some instances the second lift also—unsupported 
by guide framing, was first proposed by Mr. Livesey. and 
applied by him in 1887 at Rotherhithe, and subsequently 
in the large gasholder at East Greenwich. The system 
effects a great saving in the cost of the guide framing, 
owing to the reduction of its height below that of the bell, 
but the bell becomes a slightly more costly structure 
owing to greater stiffness being essential in the inner 
lift. Mr. Hack has carried the guide framing in both the 
extended No. 5 holder and the new No. 6 holder, of 
which we shall speak shortly, only to a height suitable 
for the top rollers of the second lift. The cup of the 
inner lift, therefore, does not rise above the top of the 
framing. The top rollers of the inner lift, when it 
descends from above the framing, pass into the bell- 
mouthed trough on the tops of the columns, and are 
thereby directed to the guide run on the columns. Safe 
working, when the inner lift has been run out and the 
holder is descending, is thus assured, as the top rollers 
cannot fail to find their guides. 

The old outer lift of the holder was not altered, except 
that each alternate stay of the forty-four inside vertical 
stays riveted to the sides of the lift was strengthened 
by riveting to its back an-8in. bulb tee, which 
was also secured to the bottom curb by angle plates and 
bolts. The dip of this lift was deepened from 18in. to 
2lin. by riveting to its lower edge a new steel bulb. 
The old inner lift, after removal of its top curb and 
the crown, was provided with a dip and utilised as the 
third lift of the enlarged holder. The old joist iron 
vertical stays were removed from it, and forty-four new 
vertical stays, each composed of a channel 6in. by 3in. 
by 4in. thick, and flanges ,zin. thick, and two angles 3in. 
by in. by jin., riveted to the former and to the sides, 
were introduced. To these stays were riveted forty-four 
outside stays of bent plate 3in. deep. This lift, when 
altered, was 36}ft. deep. The new second lift consisted 
of first rows of plates 2ft. deep, fin. thick, adjoining cup 
and dip; second rows from cup and dip 2ft. 7,’;in. deep, 
0°176in. thick; and nine Perse Fea rows about 


one column to! 





2ft. Tin. deep and-jin. thick. It was provided with forty. 
four vertical stays of. channel Tin. by 3in. by fin., to each 
of which were riveted angles 3}in. by 3in. by jin. These 
stays were riveted to the side sheets and outside stays 
of bent plate 4in. deep, and formed guides for the 
radial and tangential rollers of the inner lift. The 
diameter of this second lift was 192ft. 6in. and its depth 
36}ft. The inner lift was the same depth, and 190ft. in 
diameter. The crown of the old inner lift, after taking 
out the four outer rows of sheets, was used in the crown of 
the new inner lift. The crown was untrussed and rose 
10ft. in the centre. It was required to be, when altered, 
a.true segment of a circle. The top curb of the. lift was 
formed by three steel rings of angles, one 6in. by 6in. by 
#in., open to an angle to suit the rise of the crown ; one 
din. by 8}in. by jin. on the side plates ; ard one 6in. by 
4in. by jin. on the crown plates. The ends were machine 
cold sawn so as.to butt exactly, and the joint covers were 
8ft. long and the full strength of the angles. The outer 
ring of the crown was made of new sheets, jin. thick and 
3ft. Tin. wide, with butt joints and double joint cover 
plates. The second row was new }in. sheets, about 
2ft. 6in. wide, while the third and fourth rows were the 
second and third rows of the old crown cut and altered to 
suit. The top row of side plates was of jin. steel, 2ft. deep, 
with butt joints and double joint covers as in the outer 
row of crown plates. The second row from the top curb was 
2ft. 4in. deep, of ;4;in. plates, while the third row and the 
second row from the top of the cup were 2ft. 6gin. deep, and 
0°176in. thick. The row next the cup was 2ft, 3in. deep 
and fin. thick. There were nine intermediate rows be- 
tween the third from the top curb and the second from the 
cup, each about 2ft. 63in. deep and 4in. thick. Twenty-two 
vertical stays and gusset plates removed from the old 
inner lift were re-fixed in the new inner lift, and twenty- 
two new vertical stays, composed of plates bent to semi- 
circular form, 1lin. wide by 15in. deep, with side flanges, 
were fixed opposite the columns. To these were riveted 
twenty-two new gusset brackets, composed of two jin. 
plates 4ft. 6in. long, one riveted to each side of the vertical 
stays, and having their edges stiffened by a 3in. by 3in. 
by jin. angle, and riveted on top to the outer row of 
crown plates and the inner angle curb ring. The gussets 
were braced together on the inner edge by two pairs of 
lattices. Forty-four new intermediate gussets were fixed 
between the stays, formed of one jin. plate, and two 3in. 
by 8in. by Zin. angles. These particulars will show, with- 
out further details, that the new inner lift was made un- 
usually stiff in order to resist the forces tending to distort 
it when it runs out above the guide framing. 

The two new pairs of cups and dips were of “ Piggott” 
pattern, 2lin. deep and 10in. wide, the edges finished 
with a bead 2}in. by fin. Wrought iron packing pieces, 
l}in. deep, and 6in. long, were secured, one to each 
plate, to the dips by bolts with countersunk heads and 
nuts outside. 

Each lift was provided with twenty-two top roller 
carriages. Those on the inner lift were of jin. side plates, 
4in. by 4in. by 4in. angles, and jin. top and bottom 
plates. They were fitted with the 24in. diameter rollers 
which had formerly been used on the old inner lift. The 
carriages on the second lift were each fitted with two 
tangential rollers, besides a radial roller 18in. in diameter. 
Lateral stiffness was given to these carriages by angles, 
6in. by 3in. by 4in., bolted to the dip and about 7ft. 6in. 
on each side of the radial carriage. The third lift had 
only radial top rollers, 16in. in diameter, while the top 
carriages of the outer lift-were fitted with the rollers, 
134in. in diameter, which had been removed from the old 
top carriages of this lift. The top carriages were new 
throughout. The new rollers were of chilled cast iron, 
turned on face and sides. All the spindles were placed 
in slotted holes so as to be capable of adjustment. The 
inner lift was provided with forty-four sets of carriages 
and cup rollers, each set comprising two tangential rollers 
and one radial roller, fitted in carriages attached to the 
back of the vertical stays with a plate }in. thick. The 
second lift was provided with forty-four sets of carriages 
and radial cup rollers, with back plates for attachment to 
the cup and vertical stay. The old cup rollers and 
carriages on the third 1ift—formerly the inner lift—were 
retained. 

It only remains to add that the twenty-two radial 
timbers of the framing in the tank had to be shortened to 
suit the diminished diameter of the inner lift. The par- 
ticulars given above afford an idea of the amount of work 
involved in the addition of new lifts to a large gasholder. 
From an engineering standpoint an undertaking of this 
kind presents as great difficulties as the design of a new 
gasholder of equal capacity. The extension of the No. 5 
gasholder at Saltley was carried out according to Mr. 
Hack’s specification and drawings by the contractors, 
Westwood and Wrights, of Brierley Hill. Mild 
steel, 5 ny of sustaining a tensile strain of 30 tons, 
with not less than 20 per cent.—rivets and bolts 25 per 
cent.—of elongation was used for the work, with the 
exception of the new lengths of columns, which were of 
cast iron, like the original columns. The pressures 
thrown by the extended holder were as follows: First lift, 
4°2in. (of water); second lift, 6°6in.; third lift, 8-6in.; 
and fourth lift, 10°3in. The cost of the extension 
amounted to rather less than £16,000, and as it provided 
an addition to the capacity of the holder of two million 
cubic feet, the cost per million cubic feet storage gained 
worked out at rather less than £8000. This was less 
than half the cost per million cubic feet by the original 
holder, in which, of course, there was the cost of the tank 
to be included. Clearly, therefore, a skilfully planned ex- 
tension of an existing holder affords a means of obtaining 
additional storage accommodation at a very cheap rate, 
more especially on unfavourable sites, such as at Saltley, 
where tank construction becomes a very costly item. 

The foregoing account of the extension of an existing 
holder has aptly illustrated the changes in gasholder con- 
struction he. deme: since 1876, when it was originally 
fihished. The new gasholder, completed at Saltley in No- 
vember last year, presents an excellent example of the best 








‘ith- 


stort 


tit” 
hed 
ces, 
ach 
and 


yller 
tes, 


Dec. 21; 1900 


THE ENGINEER 


ry 


607 








a 


—_ = 
: = 





——- 


modern practice in constructive work- of -this‘class. . The 
only holder in the world of greater capacity than this 
latest design by Mr. Hack is that at East Greenwich, to 
which we have already referred. But as we have 
pointed out, the East Greenwich holder is of uliar 
proportions, which would not have been pe ard ci 
reasonably favourable conditions as to site. Other large 
gasholders, which are of only slightly smaller capacity 
than Mr. Hack’s new one, are a four-lift holder at 
East Greenwich, one at Beckton, and one at Kensal 
Green—all in connection with the supply of gas to the 
metropolis. The four-lift holder at East Greenwich was, 
like the six-lift holder there of which we have already 
spoken, designed by Mr. George Livesey. The tank is 
slightly over 250ft. in diameter, and 44ft. deep, and the 
capacity of the holder is eight millions of cubic feet. The 
guide framing extends to the full height of the holder, 
which in this respect differs from the six-lift holder along- 
side it. The dimensions of the four-lift gasholder at 
Beckton are nearly the same, and ‘its capacity also is 
ce millions of cubic feet. It and the rather smaller 
holder at Kensal Green were designed by Mr. G. C. 
Trewby, M. Inst. C.E., the engineer to the Gas Light 
and Coke Company. In both the guide framing extends 
to the full height of the gasholder. Mr. Hack’s new 
holder, however, like the extended No. 5 holder at 
Saltley, of which we have given iculars, has one of its 
four lifts running out above the guide framing. Its 
design would seem to comprise all the good features of 
other large modern holders, while certain peculiarities 
introduced in some of them, for sufficient but special 
reasons, are avoided. Having regard to the admirable 
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First (inner) lift. ... 252ft. 9in. dia., 41ft. deep to underside of cup 
Secon a ... 255ft, 6in. dia., 42ft. oa s 

i FA ... 258ft. 3in. dia, 41ft. 9in. ,, 4 
Fourth (outer) lift... 261ft. Oin. dia., 41ft. 6in. —_,, »» curb 


The tank guides are thirty steel channels 40ft. long, Sin. 
by 3}in. by }in., for attachment to the guides on the 
standards, and thirty steel channels, 48ft. long, Tin. by 
3}in. by }in., placed intermediately. Each guide is in 
one length and provided with angle lugs for securing it 
by four coach screws to the oak blocks in the tank wall. 
The top ends of the intermediate guides are fixed to the 
stones by Lewis bolts run with best Portland cement. 
Any space behind the guides after they had been fixed 
plumb was filled by grouting with neat Portland cement, 
thus rendering them solid at the back throughout. 

The crown of the inner lift of the holder consists of an 
outer ring of plates lin. thick, with butt joints and 
double Zin. and jin. cover plates; second ring, }in. 
thick; third, }in.; fourth, 0-160in.; and others, 0°144in. 
thick; all arranged on the herring-bone system. Inner 
edges of the ring plates are straight, but the outer edges 
are cut to circular form. The crown curb consists of a 
ring of 6in. by 6in. by lin. angle steel, rolled to the angle 
which suits the curve of the crown, and double riveted to 
the crown and side plates, A ring of 6in. by 4in. by lin. 
angle steel is caved to the inner edge of the lin. utes, 
The angle curbs are joined by cover plates of steel 
3ft. 6in. long and 3ft. long respectively. The top row of 
side sheeting is lin. thick, with butt joints and double 
fin, cover plates, the second row }in. thick, the third 
row and row next cup 0°144in. thick, and ten inter- 
mediate rows fin. thick. There are thirty ‘‘ box” vertical 
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design of this unique monument of Mr. Hack’s engineer- 
ing skill, we are very glad to be able to give prints taken 
from the working drawings, and full particulars drawn 
from the specifications for the work. 

The site chosen for the holder was at a short distance 
from the No. 5 gasholder, of which the work of extension 
was in progress during the construction of the tank for 
the new, No. 6, holder. In view of the proximity 
of the two tanks and the fact that the ground is san 
and ballast abounding in water, it was decided to make 
the bottom of the new tank at the same level as that of 
the old one, and to secure a slightly increased depth by 
carrying the walls of the new tank slightly above the 
original average ground level, which was raised where 
necessary. The new tank, after all settling, compression, 
and contraction had taken place, formed, as required by 
the specification, a true circle throughout of 264ft. 
internal diameter, measured from face to face of the 
cement rendering, and 42ft. deep ‘at sides from top of 
resting stones to top of coping. e top of the coping is 
5ft. above the top of the tank of No. 5 holder. 

We shall give particulars of the construction of the 
tank in considerably greater detail than we propose to 
give of the gasholder itself, because our remarks on the 
extensions of the No. 5 holder will on many points apply 
to Mr. Hack’s new holder. Moreover, the copies of the 
working drawings which we give as supplement 
render a detailed description superfluous. There are, 
however, a few matters to which attention should be 
drawn here. 

The gasholder when cupped rises to a total height of 
160ft. 5in., and the rise of the crown is 22ft. in the centre, 
and is in the form of a true segment of a sphere. The 
following are the dimensions of the lifts. 








d| stay in. thick. Both these and the 


SALTLEY GASHOLDER—CSURBS AND VERTICAL STAYS 


stays opposite the standards, each composed of two 
angles 3in. by 2}in. by Zin., and two angles 2}in. by 2}in. 
by 3in., with }in. plates, and lattices as shown in the 
drawings above, forming a box stay 15in. by 20in. 
There are also thirty bent plate intermediate vertical 
stays, llin. wide by 1din. deep, with 3in. flanges for 
riveting to the sides of holder. The top plate is }in., the 
bottom #in., and the five intermediate plates of each 
x stays are 
widened out at the top to reach the inner curb angle, as 
shown in the drawings. Three manholes are provided in 
the crown, 36in. in diameter. Two are fixed over the inlet 
and outlet pipes. There is also a light handrail round the 
edge of the crown. 

All the cups and dips are Piggott pattern, 2lin. deep and 
10in. wide inside, with a convex bar 8in. by jin., riveted 
to the edges of the plate. The cup and dip plates have 
lap joints 2}in. wide. All the dips have wrought iron 
packing pieces l}in. deep, 6in. long, secured by two jin. 
rivets, one in centre of each plate. All cup and dip plates 
are of 24in. minimum depth on the gasholder side, and 
their thickness is 4in. on inner, jin. on second, and jin. 
on third and fourth lifts. 

The side sheets of the second lift adjoining the cup and 
dip are 0° 144in. thick, and of equal widths; there are eleven 
intermediate rows 0:1l6in. thick. There are sixty 
vertical guides for the tangential and radial cup rollers 
of the inner lift, composed of Tin. by 8in. by 4in. channel, 
and two angles 8in. by 3in. by jin., riveted together by 
#in. countersunk rivets 6in. pitch. There are also sixty 
outside vertical stays, composed of two channels, 3in. by 
Bin. by 4in., bolted to the side sheets and to the angles of 









the vertical guides by gin. bolts. 
The side sheets and outside vertical stays of the third 


lift are. cimilar to those of the second lift, but the sixty 


vertical guides for the cup rollers of the second lift are 
com of 6in. by 3in. by }in. channel and two angles 
8in. by 3in. by 


in. 

The sheets .Aicining the dip and bottom row of plates 
of the fourth lift are 0°144in. thick; the bottom-row is 
fin. thick, and the eleven intermediate rows are: 0°‘116in. 
thick. The vertical guides and outside stays are as in the 
third lift, except that the channels for the stays are 4in. 
by 24in. by fin. The bottom curb of this lift consists of 
two angles 6in. by 3}in. by }in., and 12}in. by jin. 
: te ; the inside edge curved to the radius of the outer 
ift, and the joints opposite the vertical stays. The joint 
covers are of angles 3ft. 3in. long. The vertical guides 
are attached to the bottom curb by box brackets of 
jin. plate. There are sixty curb stiffeners of jin. 
plate. The top angle of the curb is attached to the 
vertical stays by flat clips 3in. by jin. ‘The drawings 
give further details of the cups, dips, and curbs of the 
holder. 

All the rollers are of cast steel, turned on the cheeks 
and on the rims. The rims are slightly curved, and the 
holes for pins are bored ;yin. larger than the pins. 
The pins are of steel. Rectangular slotted holes are 

rovided for adjustment with steel packing. Each 
ift has thirty carriages, constructed of plates and 
angles of the sizes and thicknesses shown in the 
supplement. The top carriages of the inner and 
outer lifts are fitted with one radial roller only 
20in. and 14in. diameter respectively. The top carriages 
of the second lift have each one radial roller 20in. in 
diameter, and two tangential rollers 18in. in diameter. 
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‘Details of intermediate Tank Cuides 


The third lift has radial and tangential ro’lers, all 16in. in 
diameter. Sixty sets of cup rollers are fitted on the inner 
lift, each set consisting of one radial and two tangential 
rollers, all 9in. in diameter, fixed in flanged steel carriages 
jin. thick, bolted to the cup and to the backs of the 
vertical guides, with }in. plate between. The second and 
third lifts each have sixty radial rollers, 9in. in diameter, 
fixed in }in. flanged steel carriages. The outer lift has 
sixty rollers, 14in. in diameter, fixed in }in. flanged steel 
carriages bolted to the angles and side plate of the bottom 
curb, with }in. packing plates at back. The construction 
of, and method of fixing, all the carriages will be seen 
from the drawings. 

The guide framing comprises thirty steel standards, 5ft. 
4in. aa at bottom, curved in to 8ft. wide at a. vertical 
height of 4ft. 9in. from base, and tapering up to 2ft. at 
top. They are constructed of angles of various sizes and 
thicknesses, and jin. thick web plates. The front plate 
is lft. 10in. wide at top, and tapers down to 2ft. 
wide near the bottom, and thence to 4ft. 6in. wide at 
base, and is }in. thick. The back plate is 12in. wide at 
top, and at 5ft. 6in. above bottom, tapering to 
4ft. 6in. wide at bottom, all jin. thick. At five 
equidistant points on the back of the standard there 
are riveted jin. joggled wing plates, with 4in. joggled 
cover plates inside the flange, and at corresponding 
places on the front flange there are fixed similar joggled 
plates, and at the base gusset plates, to which the 
diagonal ties of the framing are riveted. Cast iron 
washers for the rivets are placed between these plates. 
The base-plate is jin. thick, with jin. washer plates. 
Tees, 5in. by 5in. by }in. are riveted to the base-plates for 
the attachment of the gaenet plates for the ties. The 
joints of the web of the standard are covered by jin. 
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plates each side, and the standard is stiffened at inter- 
mediate points on each side of the web by brackets 
composed of two angles, 3in. by 3in. by }in., and }in. 
plate. .The front guide rail is formed of steel joists, Sin. 
by 6in- by Zin. web and jin. thick flanges, with butt 
joints having cover plates on inside. The joist guides 
are attached to the standards by two continuous angles, 
3hin. by 8hin. by fin., riveted to the guides and to 
standards. All the riveting to the standards and guides 
is with fin. rivets, 44in. pitch, countersunk on the faces 
of the guides. A bell-mouthed steel casting is fixed to 
the top of each standard for the purpose of directing the 
rollers of the inner lift on tothe guide rails when it 
descends from above the guide framing. There are five 
tiers of double ties, constructed of flat bars, one set 
fastened to the back, the other set to the front flange of 
the standard. The ties increase in width from din. for 
the top tier to 9in. for the bottom tier; all are Zin. 
thick. The ends are riveted to the }in. wing plates on 
the flanges of the standards. Each pair of ties is 
provided with cast iron distance ferrules of suitable 
length for the particular bay of the framing, and through 
bolts with nuts and washers. The ties when fixed were 
quite taut and lineable. 

There are five tiers of girders, each formed of steel pile 
section, each section being exactly a quarter of a circle, 
with a radius of 43in. The four sections in contact form 
a circle 94in. diameter inside. The flanges are 3in. wide 
and in. thick, and the web is jin. thick. The girders 
have 6in. by jin. bulb bars fixed between the flanges of 
the pile sections. The top girder has an additional bulb 
bar, also a plate 17}in. by #;in., widened out behind the 
standards with a continuous steel angle, 3in. by in. by 
3in., supported by a bracket on the back of the standards. 
On this horizontal plate, angle handrail standards are 
fixed for tube handrails passing round the back of the 
standards. The rivets used throughout the girders are 
tin. diameter, 4}in. pitch. The ends of all the girders 
are provided with flanged plates, 4in. thick, secured to the 
standards and girders by rivets passing through the web 
and joint plates of standards and the web of the pile 
respectively. The top girders have stiffeners about 7ft. 
apart formed of jin. plate and bent tees Sin. by 2}in. by 
jin., with din. packings. The details of the standards, 
ties, and girders are shown in the drawings. 

A steel ladder is fixed to the ties in one bay of the 
framing, from ground line to top girder, with landing 
stages on each girder. 





description of its action is necessary. It really con- 
sists of a series of turbines, in which are set the 
guide and moving blades. The. turbines are all 
cast in one, and are directly connected in such a 
manner that the steam is free to pass from the high- 
pressure end to the exhaust, expanding regularly as it 
passes from each ring of blades to the next. By these 
means the walls of the turbine are kept at constant 
temperature, which gradually diminishes as the exhaust 
is approached; thus cylinder condensation is greatly 
eliminated, and when lagging is resorted to it is reduced 
to a minimum. 

The manner of governing the turbine may not be quite 
so familiar, and its action, briefly described, is as follows: 
—The steam enters through a double-beat valve, which 
is kept constantly opening and closing by means of a 
steam relay actuated by 
the turbine shaft through 
the medium of worm gear- 
ing; thus steam is ad- 
mitted in gusts, the dura- 
tion of which is varied by 
the governor. A long 
lever extends the whole 
length of the turbine, 
at one end of which is 
secured a core controlled 
by a solenoid in shunt 
with the main field. At 
about seven -eighths of 
the rod is placed the 
fulcrum, while. at the 
short end is the relay 
valve, controlling the 
main valve. Thefulcrum 
is periodically moved up 
and down; each of these 
movements opens the 
double-beat valve and 
admits steam. As the 
load increases the solenoid 
draws the lever up, thus 
altering the position of 
the relay valve and in- 
creasing the duration of 
the gusts. In the case of 
an alternator, which is 
required to run in parallel 
with other engines, a 











ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. VIIL. 
GRAMME. 

Tue electrical industry has developed so rapidly, and 
the front rank has been superseded so often by youmger 
men, that we are accustomed to new men and new firms 
every few years; and a business that has been going on 
for several years is almost by common consent looked 
upon as old, and to some extent obsolete. It is curious, 
however, that the very first concerns, namely, the intro- 
ducers of the Gramme and drum armatures, are still not 
only in existence, but in the first rank. Though Siemens 
and Halske were not the inventors of the drum armature, 
they certainly made it commercially; and the same is 
true of the Gramme armatures. It is quite refreshing to 
realise that the Société 
Gramme, having attained 
its majority, shows as 
much vitality as ever. 
It is hardly necessary to 
remark that this com- 
pany exhibited Gramme 
machines. There were 
thirteen single magnetic 
circuit Gramme machines 
from } horse-power to 54 
horse - power. But in 
large size multipolar 
work the drum winding 
was adopted. In this 
type the power rises to 
500 kilowatts. The 500- 
kilowatts machine had 
twelve poles, and is of the 
type that was practically 
universal on the Con- 
tinent. 

Fig. 1 shows a Gramme 
machine for electrolytic 
work. ‘This type is made 
in stock patterns up to 5 
and 7 volts and 1500 
amperes ; larger sizes are, 
of course, made to order. 





| the mechanical and main governors. 





mechanical governor can 
| be fitted which keeps 
the turbine running at a constant speed. A _ safety 
governor is also fitted in case any accident should occur, 
which is governed mechanically. It is needless to add 
that this is merely fitted as a safeguard, and seldom, if ever, 
comes into use, since the electrical governor will control 
the machine should there be a short circuit on the mains, 
or if the machine should lose its excitation. So sensitive 
is this governor, that full load, or even an overload, may 
be suddenly thrown off or on to the machine without 
making more than 2 per cent. difference in the voltage. 
The larger of the two machines is a 500-kilowatt alter- 
nator, which is designed to run at a speed of 2400 revolu- 
tions per minute with a frequency of 80, and to generate 
at 2400 volts—page 609. The turbine shaft at its extreme 
end carries a worm engaging in a worm wheel which drives 
Also on the worm 














Parsons tubular type, any slight vibration being com- 
pletely damped out by the films of oil between the 
sleeves. So smoothly do these machines run, that when 
one machine similar to this type was being tested, some 
water switches which were standing within a few feet 
of the dynamo had not even a ripple on them, even though 
the surface of the water presented a fairly large area ; 
and the machine was just resting on baulks of timber. ° 
In many eases these 500-kilowatt alternators have the 
condenser in a pit beneath the turbine and the- pumps. 
driven off the end of the shaft by worm gearing. The 
steam consumption of a turbo alternator similar to this 
one was 22°5 1b. per kilowatt hour at 598 kilowatts-output, 
with a vacuum of 243in., and a boiler pressure of 180 Ib., . 
and at 256 kilowatts output the consumption was 27°65 Ib. 
The floor space taken up is 25ft. by 6ft.4in., which is very 





Fig. 2-GRAMME PETROLEUM ELECTRIC GENERATOR 


small, considering that the output can be exceeded by 
20 per cent.,. while the machine has been run up to 
750 kilowatts. The weight is 18 tons, and the machine 
rests merely on wood blocks, without needing any holding- 
down bolts or special foundations. 

The other machine is a 50-kilowatt direct-current turbo 
generator, and is especially interesting because the bed- 
plate is also the condenser; in fact, the turbine and 
dynamo are simply bolted on to the condenser, and the 
pumps, which are driven by worm gearing, are bolted to 
the side. The condenser itself merely rests on the engine- 
room floor without any special foundations or holding- 
down bolts. Such a combination as this is only possible 
with a turbine, owing to the absence of vibration or any 
strains set up bya reciprocating motion, and moreover it 
forms a most compact and efficient plant. The machine 
has been run up to 70 kilowatts, when it consumed 33 lb. 
of steam per kilowatt hour, including that required to 
drive the pumps. The speed was 3500 revolutions per 
minute, the boiler pressure 120 Ib., and the vacuum 25in. 
of mercury. The coupling between the turbine and 
dynamo has a worm formed on it, which drives the worm 
wheel for the pumps and governing gear, also the small 
oil pump. The machine is governed electrically in the 
same manner as has been described further back, and 


| though the dynamo is shunt-wound, the volts.do not fall 


off as the load increases. It is possible to compound the 
electrical governor with the utmost ease, and in some 
cases the governor of the alternator is compound- 
wound, as could be seen on the 500-kilowatt at 
the Exhibition. The dynamo of the 50-kilowatt plant 
has a surface-wound armature, while the commu- 
tator is held together by heavy steel rings, and 
the magnets are of the usual bipolar horseshoe type. 
Many machines of this type have been made both for 
lighting and traction, direct current and alternating, rp 
to 250 kilowatts output, and are running successfully. 
For ship lighting it is a suitable plant, since a separate 
condensing engine and condenser are not needed, nor need 
the main condenser be used; the amount of space and 
weight saved is, therefore, considerable. Above 250 
kilowatts output it is the usual practice to place the 
condenser in a pit beneath the turbine, though the 
pumps are still driven as before; but above 500 kilowatts 
it is advisable to have a separate engine to drive the con- 








The Société Gramme also 
exhibited alternators and 
triphase machines. It Fig 
showed a 300 horse-power 

triphase machine giving 220 kilowatts at 600 revolutions 
and 50 periods per second. One of the most interesting 
of this firm’s exhibits was a small set, consisting of an oil 
motor and dynamo coupled on one bed-plate. This is 
shown in Fig. 2. The little oil engine has water circula- 
tion. It drives a small 4-pole dynamo giving 18 ampéres 
and 110 volts for thirty lamps. This firm also showed a 
large number of small meters combined with tools of 
various sorts, such as milling machines, drills, &c. The 
Société Gramme was one of the few who exhibited 
enclosed are lamps. 


PARSONS. 

In the English section were to be seen two Parsons 
steam turbo dynamos, each of which was a distinct type of 
combined plant, and each had an interest of its own. The 
turbine is now so well known that only the barest 


1—GRAMME PLATING MACHINE 


denser pump. ; 
Dynamos are not the only machines turbines are 


|eapable of driving, and they have been successfully 


| applied to centrifugal pumps, fans, and any such class of 


wheel shaft is placed a crank driving the oil pump which | 

delivers oil to all the bearings under a pressure of about | 
| 51b. per square inch. As all the keeps are enclosed no | 
pump draws its supply. At the other end of the turbine 
shaft is a coupling which drives the main armature., This 
is hole wound, with casings over the end connections, 
thus protecting the cable from all mechanical injury, and 
at one end are placed brass collecting rings, from which 


gravity type of brush holder. The advantage of these 
holders is that the pressure of the brush is adjusted once 
and for all, therefore no chance is given for an unskilled 
attendant to increase the pressure and score the rings. 
On to the main armature is also direct coupled the exciter 
armature, the breadth of the plant being thus kept 
within small limits. The bearings throughout are of the 





the current is collected by brushes held in the Parsons | 


work. One fan recently supplied to a colliery was 6ft. 
diameter, and delivered 200,000 cubic feet of air per 
minute at 3in. water gauge; and a centrifugal pump, 


oil is wasted, but all returns to a well from which the | lately made, delivered 850 gallons of water per minute 


with 160ft. lift. 

The Turbinia could also have been seen at the Exhi- 
bition moored in the Seine, and at the present moment 
she is especially interesting as being the prototype of the 
Viper, which recently steamed at over 37 knots. 

The fact that no oil enters the: turbine cylinder gives 
| this type of machine a great advantage over the recipro- 
| cating engine, since the exhaust steam is quite clean, 
| and if condensed may be put straight back into the 
| boilers; also superheating may be indulged in to a much 
| greater extent than with the reciprocating engine, since 
| there are no glands to score, and there is no oil in the 
cylinder to carbonise and so choke-it up. Even moderate 





las 
wa 
me 
for 
ant 
wa 
be 
em 
pri 
Mr 
wit 
inv 
bee 
que 
if y 
me} 
an j 
A 
exp’ 
invi 
any 
engi 
it a 
capé 
he h 
lowe 
cent 
list « 
pow 
shou 
men 
the y 
atter 
engit 
the p 
he sg 
With 
of ob 
ditur 
quali’ 
unfor 
absor 
quite 
thern 
obtain 
lower 
At 
diseus 
them 





Duc, 21,, 1900 - 


THE ENGINEER 


609 








500-KILOWATT PARSONS TURBO-ALTERNATOR 






















































































Longitudinal Elevation 





superheating increases the efficiency of the turbine 8 to 
10 per cent. For traction and power purposes the 
turbine is pre-eminently suitable, since there is no objec- 
tion on the machine’s part to moderate overloading, and 
it picks up the load instantaneously. This is very much 
opposed to the doctrines of the upholders of slow-speed 
engines and heavy fly-wheels; and yet the popularity of 
the turbine for this class of work shows itis a genuine suc- 
cess, and nota mere scheme, and besides, a turbo-dynamo 
takes up very much less space than the slow-speed or 
even high-speed reciprocating engine. At Blackpool 
there are nothing but turbo-dynamos for running the 
trams, and there are machines on hand now for other 
lines also. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Arrer the transaction of a little business at the 
Institution of Mechanical Engineers'on Friday evening 
last, @ paper, written by Mr. Herbert A. Humphrey, 
was read in abstract by the secretary. We com- 
mence the reprint of this paper in an abbreviated 
form in another place. It was entitled ‘‘ Power, Gas, 
and large Gas Engines for Central Stations.’ This title 
was, in a measure, delusive. Its main justification is to 
be found in the numerous tabulated results of trials 
embodied in several appendices. But the paper was 
principally devoted to an advocacy of the Mond producer. 
Mr. Humphrey, as everyone knows, is closely associated 
with Brunner, Mond, and Co., Limited. The work 
involyed in the preparation of this paper has evidently 
been considerable, and of its value there can be no 
question. But we believe our readers wiil agree with us 
if we say that it would have been better had the treat- 
ment of a subject of such importance been entrusted to 
an independent writer. 

After Sir William White, who occupied the chair, had 
expressed the thanks of the meeting, Mr. Humphrey was 
invited to add a few remarks to his paper. He said that 
any anxiety as to the correctness of the meter used in the 
engine tests recorded had now been removed by checking 
it against the rise and fall of a gasholder of known 
capacity. As regarded the thermal efficiencies recorded, 
he had taken the higher calorific value of the gas. If the 
lower heat value was taken, a difference of 10 per 
cent. would be made in favour of the engine. To the 
list of names of makers of gas engines of over 200 horse- 
power the name of the Campbell Gas Engine Company 
Should be added. The efficiency of the Crossley engine 
mentioned in the paper had increased since it had been in 
the possession of Brunner, Mond, and Co. He then directed 
attention to diagrams and tables of tests of a Premier gas 
engine, which were not completed in time to embody in 
the paper, but were shown as a wall diagram. They marked, 
he said, a world’s record for thermal efficiency attained 
with producer gas, and we had the remarkable result 
of obtaining one indicated horse-power hour for an expen- 
diture of 0°88 Ib. of cheap bituminous slack of so poor a 
quality that it only contains 62 per cent. of carbon. It was 
unfortunate that for the present he had no means of 
absorbing the full output of this large engine, but he felt 
quite justified in saying that when full load was reached a 
thermal efficiency of not less than 27 per cent. would be 
obtained as calculated on the brake horse-power and the 
lower calorific value of the Mond gas. 

_At the request of the President, Dr. Mond opened the 
discussion. He read his remarks. The substance of 
them was that although electricity was at present a very 





Plan 


| convenient method of transmitting power, power in the 


forin of gas can also be transported over a great distance. 
**T may remind you,” he read, ‘‘ that in the United States 
natural gas is transported in immense volumes over more 
than a hundred miles, and distributed over very large 
districts. It is true this gas will yield per cubic foot 
about six times the power that my producer gas will 
yield; but this only means that either the mains would 
have to be rather more than double in diameter, or that 
the engines employed at certain intervals along these 
mains for propelling the gas through them should be 
increased in number and placed at shorter distances. 
Probably a medium course of increasing the mains to 
some extent, and decreasing the distance between the 
propelling engines, will be adopted. The transportation 
of energy in the form of gas has the advantage that the loss 
of energy by friction is less than the loss of energy by 
resistance in electrical transmission. The principal 
advance made in the use of power gas is the great 
increase in the size and power of the gas engines during 
the last few years, without which their application to 
large industries would have been impossible. Many gas 
engine builders in many countries have tackled this 
problem and have achieved success, and the tables in 
the paper show that England has not lagged behind other 
countries in this important movement; and that two of 
our gas engine builders, Crossley Brothers, of Openshaw, 
and the Premier Gas Engine Company, of Sandiacre, 
have turned out gas engines of 500 and 650 horse-power 
respectively, which are running with most satisfactory 
results. The thermal efficiency of these engines has also 
been improved, and in this respect also the engines built in 
England—and in particular the engines built by the 
Premier Gas Engine Conipany—have given results equal 
to the best results gained elsewhere. As the Premier 
engine during its trial was only working at two-thirds 
load, it will be apparent to any one conversant with the 
subject that it must at full load give a still higher 
efficiency, and prove superior in this respect to any gas 
engine the results of which have so far been published. 
It must not be forgotten that the large gas engines 
spoken of in this paper are really the first that have ever 
been made, and that in the nature of things the experi- 
ence gained with them will and must lead to further 
improvements. One point, however, has been fully 
established already—there is no longer any limit to the 
size and power of gas engines, and any demand that may 
be made upon them can now be supplied.” 

Mr. Crossley was the next speaker. After expressing 
approval of the paper, he referred to the trials of the 400 
horse-power engine made by his firm, the tests of which 
were reported in Appendix IV.. He admitted that they, 
the makers, were disappointed that a higher efficiency 
had not been sé 4 This was, he thought, to be 
ascribed to fluid friction, produced by the long suction 
pipe and the arrangements for filtration. Examination 
of the indicator card would show his point. For another 
thing, the engine was suffering from newness. Reference 
had been made to the fact that the compression was 
low. They had three reasons for keeping it down. 
First, the engine had to run with a heavy load continu- 
ously night day and for long periods+- Secondly, the 
pistons were larger than they had ever dealt with before, 
and they did not know how the engine would behave ; 
and, finally, they had an excellent supply of cheap gas to 


; draw from, and however much they might have desired 


to establish a record, they considered it wiser to ensure 
perfect steadiness and trustworthjness. With their 
present experience they would certainly increase the 





pressure and so get a thermal efficiency of 30 per cent. cut 
of large engines. With an engine having a 20in. pistcn 
they had already obtained 31} per cent. of thermal 
efficiency. The author had. commented on the large 
diameter of the shaft in Westinghouse gas engines. The , 
reason why such large shafts were employed was because 
the engines were made for a compression of 140 lb. with 
a gas having thermal value 1000, which produces a very 
high pressure, possibly 600 lb. per square inch of piston. 
The maximum pressure calculated for in a Crossley engine 
is 400 lb. per square inch, using gas of 700 thermal value, 
with 140]b. compression. He was glad to notice, how- 
ever, that the thermal efficiency of the Westinghouse 
engine was only 24}. His firm was now endeavour- 
ing to meet the difficulty of fluid friction, to which 
reference had been made. The ‘system of governing by 
wire-drawing the charge as adopted in America seems to 
him to greatly increase fluid résistance. He had patented 
various ways of cutting off the whole charge on the 
Corliss system, which, as far as experiments had gone, 
show good results. On this system the full area of the 
mixture valve is open under the control of the governor 
for any portion of the suction stroke, and then suddeniy 
closed, thus allowing a slight vacuum to form during the 
remainder of the outward stroke, which aids the return 
stroke till the point of cut-off is reached. He thought 
this system would prove more economical in large engines 
than the hit-and-miss system; and he had no doubt it 
would be proved more economical than the wire-drawing 
method, because it keeps the admission valve wide open 
during admission. He agreed that sequence of rotation 
in the tandem engine was not all that could be desired, 
but the. advantages of the type counterbalanced this 
objection, and. it was a particularly. good arrangement 
when two engines, and four cylinders, were employed. 
Speaking of the use of Mond gas at the Openshaw 
works, he said that their plant was doing well, and 
the only trouble they had was with tar. Whilst the 
sawdust in the scrubber was quite clean there was no 
trouble, but the sawdust did not last long enough. 
They were .using bituminous slack, and one man was, 
generally speaking, capable of looking after the plant. 
His firm could lay claim to be among the first users of 
water gas. For sixteen years they had been using 
Dowson gas, developing recently some 600 horse-power. 
They were changing their system now on account of the 
price of fuel. He considered that, where such cheap gas 
could be obtained, electric driving was not so good as 
employing gas engines situated in suitable positions and 
having the gas brought up to them. 

Sir Frederick Bramwell recalled how nineteen years 
ago he had ventured to prophesy, before the British 
Association, that in fifty years’ time the steam engine 
would only be found in museums, because it was such an 
inefficient method of using heat. It seemed to him, 
hearing Mr. Humphrey’s paper, that his prophecy was 
likely to come true. He also recalled that. thirty-five 
years ago Sir William Siemens had tried to bring in a 
Bill to obtain powers for conveying power gas. from the 
great coal centres to wherever it might be required. The 
Bill had been thrown out. 

Mr. Isaac Carr, of Widnes, had a few questions to ask. 
He wanted to know what class of coal was used in the pro- 
ducers, and if any sort of coalissuitable. He asked because 
the United Alkali Company employed a Duff producer in 
which any class of coal could be used. He also would 
be glad to know if town refuse could be used? He had 
heard that it was in use, and thatthe recovery of ammonia 
was even followed with success. At Widnes there was a 
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250 horse-power engine driven by coke oven A sea He 
would like the author to tell them something about the 
tar, its removal, value, &c., and also if the use of gas- 
holders was a necessity. 

Mr. Dowson said that it was important that they 
should look at the practical side of the problem. It was 
possible that in time they would see gas engines of 
1500 horse-power each, and it was well to be prepared 
for their advent. The question of gasholders to which 
the previous speaker had referred was a matter of no 
little moment. It would be an admirable thing if the 
gasholder, which cost a good deal and occupied a lot of 
space, could be done away with. It was mentioned in 
the paper that no holder was used at Winnington. But 
he thought the reason they were able to do without it 
there was because the mains were large and the consump- 
tion of gas in the engines was only about one-twelfth of 
all the gas produced, the remainder being used in 
furnaces. They had thus a great surplus to draw on. 
In gas engines the suction is considerable, and when run- 
ning at full load, making some seventy to eighty suctions 
a ininute, the result is serious fluctuations in the main. 
He had seen gasholders rise and fall with each stroke of 
an engine. When two or more engines happen to syn- 
chronise the case is still worse. He thought that under 
ordinary conditions some means of equalising is necessary. 
Dr. Mond signified that Mr. Dowson’s explanation of the 
reason no holders were required at Winnington was 
correct. Continuing, Mr. Dowson said that for con- 
sumption in furnaces no holder or other regulator 
was necessary. John Brown and Co., Limited, of 
Sheffield, used a Dowson generator without any means 
of storing the gas. He considered Mond gas valuable in 
many respects, but it should not be forgotten that it con- 
tained 16 per cent. of carbonic oxide, and there was there- 
fore room for improvement. He admitted that the high 
percentage of hydrogen, 29 per cent., compensated for this 
in a large measure. Dowson gas has 20 per cent. hydrogen 
and only from 4 to 6 of carbonic oxide, but he is 
anxious, and always endeavouring to reduce the latter still 
further. He could not see the point of working 
a Mond plant without the recovery of ammonia, which 
he considered the principal set off to the great quantity 
of carbonic oxide. The author had given a comparison of 
electric and gas power. He had given the price of elec- 
tricity at the switchboard. That was not what users 
wanted to know; they wanted to know the price on their 
premises. It would be valueless to tell a gas consumer the 
price of gas in the holder ; he wants the price in his own 
meter. It was his opinion that power users should 
generate their own current, leaving the central station to 
provide electric lighting only. 

Mr. A. Rollason said that a Mond plant of 1000 
indicated horse-power capacity had been erected at the 
works of the Premier Gas Engine Company, Limited, 
Sandiacre, near Nottingham, and was started to work in 
February last, and has been in daily use making gas for 
the engines driving the works, testing engines, and in the 
foundry heating the core stoves and drying moulds. The 
plant was constructed without ammonia recovery, but 
with steam recovery towers, a portion of the exhaust 
gases from one of the engines is returned to the pro- 
ducer, the exhaust pipe from the engine being connected 
to the air inlet to blower. The fuel used is the common 
Nottingham slack, costing at the present time 10s. per 
ton delivered to the works. No extra water is required 
except that used for feeding the boiler, which is used to 
raise steam for driving a small engine of 8 horse-power, 
which drives the blower, pump, and dashes in the washer, 
the exhaust steam entering the air supply after leaving 
the air heating tower, and before passing to the re- 
generator. This plant was tested by myself for a 
period of three weeks, and the quantity of gas made 
varied from one third to the full capacity of the plant ; 
the gases made at any load between this range were 
practically constant both in quality and quantity per 
pound of fuel fed to the producer. At full load 1 Ib. of fuel 
fed to the producer gave 72°25 cubic feet of gas at 
15 deg. Cent., resulting upon analysis of the following 
composition :-— 

L 24°00) B.T. units per cubic foot of gas at 
CO 16°00 7 15 deg. Cent. 145°9, © 





100°00 
At a load of one-third, 1 lb. of fuel fed to the producer 
gave 70°85 cubic feet of gas at 15 deg. Cent., having the 
following composition :— 
H 21°60 . 
' 2 B.T. units per cubic foot of gas at 
cH, 18-40 15 deg. Cont. 144°,” 
O 0:00 
CO, 12°40 
N 47°20 
100°00 
The producer, after standing 14 hours, required 220 Ib. of 
fuel to fill up, equal to 22 lb. per hour working. At the 
low load the fuel fed to the producer was 299 lb. per 
hour, and to the boiler 65 Ib., or a total consumption of 
886 lb. per hour, and the gas made per Ib. of the total 
fuel used was 54°9 cubic feet at 15 deg. Cent. At a 
higher load the fuel fed to the producer was 686 lb. per 
hour, to the boiler 651b., proportion of stand-bye losses 
22 lb., total fuel used 728 lb., the gas made per lb. of the 
total fuel used for all purposes was 63°55 cubic feet at 
15 deg. Cent. In ordinary daily working at fair loads 


a good gas engine will give an indicated horse- 
power per hour on 11]b. of. common slack used 
for all purposes in a small Mond plant. The slack 


used was tested in a bomb calorimeter, and gave 12,200 
thermal units per lb. One pound of this slack fed to the 
producer made 72°25 cubic feet of gas at 15 deg. Cent., 
having a heat value of 145°9 thermal units per cubic foot. 
The gas made from the 1 lb. of slack contained 10,451 
thermal units qut of the 12,200 in the slack, the producer 








having an efficiency of 86-4 per cent., this high efficiency 
resulting from the use of the steam recovery towers, and 
by coy Sys of the exhaust products to the 
producer. e same quality of slack was used in 
the boiler, and the quantity burned was greater than 
would be in one constructed to burn small slack or 
arranged for gas firing. During the ten months the plant 
has been at work no repairs have been required, and it 
has worked without a hitch or any trouble whatever. 
One man attends to the plant, and in daily work the time 
required from the starting of the blower forcing air to 
the producer to the time the gas engines are working is 
only 1} minutes, at the week end the time required is only 
three minutes, and when shut down for eight days under 
five minutes. There has been no time lost or fuel wasted 
blowing up during the time the plant has been at work. 

The discussion was then adjourned till the January 
meeting. - 

The following list of gentlemen retiring from office, and 
the nomination list for the coming session, were read at the 
meeting. Retiring: Sir W. H. White, President ; Arthur 
Keen and T. Hurry Riches, Vice-presidents. Sir W. Arrol, 
Wm. Dean, Bryan Donkin, H. Graham Harris, and A. 
Tannett Walker, Members of Council. Nominated by 
the Council for election as President, W. H. Maw; Vice- 
presidents, Arthur Keen and T. Hurry Riches; as Mem- 
bers of Council, Wm. Dean, Bryan Donkin, H. Graham 
Harris, A. Tannett Walker, Sir J. Wolfe Barry, Henry 
Lea, Sir W. T. Lewis, and James Swinburne. Professor 
Pullen nominated Mr. W. H. Fowler for a Member of 
the Council. The nomination was seconded by Mr. 
Hugh Campbell. 








DOCKYARD NOTES. 


A GERMAN newspaper prints a letter from Tokio concerning 
the Yakumo, the German edition of the Asama class. The 
temperature of her engine-rooms and stokeholds—according 
to this letter—is about half that in the Elswick cruisers. The 
Japanese are delighted with her, and, presumably, generally 
convinced that Elswick has not a look in where Germany is 
concerned. This is all very pretty, and legitimate enough in 
the way of national advertisement, but it is a trifle crude. 
There is ‘‘ too much trowel” about it all. Our own informa- 
tion, we may mention, painted an exactly opposite picture, 
and we draw ours from naval sources. Apart from anything 
else, the Elswick cruisers carry a couple more guns and a 
couple more armoured casemates at the same price. This is 
a pretty hard brick wall for even a German head to knock 
against. 








THE Russian first-rate protected cruisers to be built—some 
day—on the Black Sea, will be sisters to the Bogatyr. Dis- 
placement 6250 tons against 6500. They will be 436ft. long 
against 426ft., and 54ft. beam against a trifleless. They will 
draw less water than the Bogatyr. Like her they will carry 
two 6in. in turrets fore and aft, and four guns in armoured 
casemates on the upper deck. Four other 6in. will be behind 
shields—a useless defence in these days of lyddite shell. 
There is some talk of 8in. guns replacing the amidship 6in. 


WE made a slight error in describing the new 18,000-ton 
battleships last week. It appears that they will only carry 
four 7°5in. guns. These guns, therefore, entail an extra 
3000 tons of displacement, 750 tons per gun. 





Tue Formidable, now that she is nearly complete, is after 
all distinguishable from the Canopus class, as her funnels are 
differently placed. 





TBE reconstruction of the Inflexible proceeds slowly. The 
new masts are not yet up, and the only visible results of 
some months’ labour so far are a number of additional venti- 
lators on the bulwarks of the superstructure forward. If 
ventilators could do it, the Inflexible would be one of the 
finest ships in the Navy. 


For some reason the old Glatton is in dock at Portsmouth 
just now. Given a single long 9:2 in a new turret, there 
would probably be uses for the Glatton ; but as she is, it is 
difficult to see the wisdom of spending money on her. 


THE Seagull, the museum in which the earliest type of 
Niclausse boiler is enshrined, has been out for some trials 
this week. 





Tuer reconstructed Havock has three very high funnels, 
with the mast just abaft the fore one. 





Tus week's Le Yacht contains a very good photograph of 
the new Italian cruiser Varese at full speed. ‘'o look at, the 
ship is nearly identical with the Belgrano, which was the 
subject of a large engraving in THe ENGINEER some eighteen 
months ago. The Varese’s trials are given as follows :—-Six 
hours’ natural draught, October 20th last, 9479 horse-power, 
95°71 revolutions, and 18°36 knots. Forced draught trial 
—runs—with pressure 2011b., 105°585 revolutions, 13,885 
horse-power, and 20°02 knots. The boilers are Belleville, 
with which type the Italians seem quite satisfied and able to 
get quite satisfactory results. 





Tur Japanese have adopted high explosive shells for all 
guns up to and including the 8in. The particular explosive 
employed is a Japanese invention, said to be equal to melenite 
in its effects. 





Tue Jane Naval War Game has been adopted by the United 
States Coast Artillery for use in connection with the attack 
and defence of fortified harbours. For naval purposes a 
number of different war games are now under experiment at 
the United States Naval College, but no definite decision 
appears to-have been arrived at as yet. Hitherto, the 
Americans have used the game invented by the late Admiral 
Colomb, with American innovations and improvements, but 
this game makes no allowance for the various types of ships, 
guns, and armour, 





THE Spartiate will re-commence her trials almost imme- 
diately after Christmas. 


Tur Japanese have decided not to build the torpedo depét 
ship Toyohaschi, but to construct four destroyers instead. A 
Toyohaschi at present exists, but she is merely a “ maru ”— 
a converted merchant steamer like our Hecla. 








LABOUR TROUBLES. 


‘Tue North-Eastern Railway strike is extending. This up 
to last week was confined to Tyneside. On Saturday it de- 
veloped itself at Blyth, and both mger and mineral traftic 
was seriously interfered with. The immediate cause of the 
extension was that two clerks had been ordered temporarily 
to take up the duties of railway guards, with the result that 
the engine drivers refused to proceed with such men in cheng. 
Drivers, firemen, and guards then left the works ina \ 
and on Saturday evening it was feared that a still ater 
extension of the strike would take place. On Sat y the 
passenger train service was almost entirely suspended, and 
travellers desirous of reaching Tyneside to rely upon 
road vehicles. By mid-day two trains had left Blyth, but it 
was uncertain how far they would go. 

One of the many evil results of the strike has been the 
stopping of the Silksworth Colliery of Lord Londonderry, 
3000 men being thrown out of work, but it is hoped only 
temporarily. 

On Sunday evening a large meeting of Great Western 
Railway men was held at Treharris, to hear a report of the 
interview with Paddington officials concerning an application 
by signalmen for increased pay. Briefly the report was to 
the effect that the men would be re-classified from a secondary 
main line to a principal main line, which will mean an early 
advance of pay. It was also agreed that the signal-boxes 
should be re-classified, but the claim for Sunday pay was not 
entertained. Great Western Railway local platelayers, South 
Wales, to receive an increase of 1s. per week. 

On Saturday, at Llantrissaint, a mass meeting was held, 
when it was decided to accept the 1s., but only as a part of 
the demand of the men. 

The Taff Vale Railway agitation appears to have been only 
slumbering. -Special meetings have been arranged for 
Sunday next to consider the question of the imported labour. 
The men, it will be remembered, returned to work after the 
strike in August last, conditionally on certain promises given 
to their Committee being carried out by the directors. The 
men were under the impression that this would have been 
done in a few weeks. A good deal of correspondence has 
taken place since, without a definite result, and theintention 
is to place the state of affairs before the men, and get a 
representative vote. One meeting is to be held in Cardiff in 
the morning, and another at Pontypridd in the evening. 

Wages in the Forest of Dean collieries, about which strong 
complaints exist, proved the subject of discussion at a large 
meeting at Yorkly, Lydney, on Friday last. The meeting 
was addressed by Mr. G. H. Rawlinson, miners’ agent. The 
complaint was the reduction of 10 per cent. Mr. Rawlinson 
said that the Wages Committee of the Labour Association 
were quite prepared to meet the general body of the men, 
and he believed they would be convinced that the men’s 
representatives were well advised in agreeing to that reduc- 
tion. Wages had gone up, and though they might be now 
going down, they would probably ascend again. Some of the 
men, he said, contended that they ought to have had notice 
of the reduction, but they did not complain when it was the 
other way about. The miners’ agent, who was well received, 
concluded with a warm defence of the policy of maintaining 
a Conciliation Board. j 

The continuance in some of the South Wales collieries of 
non-unionists in employment was brought prominently before 
the monthly meeting of the Rhondda Miners’ Society on 
Saturday, and it was decided that on the 1st of January the 
Lewis Merthyr Lodge, and that of the Tynewydd, should tender 
notices to terminate all contracts, in protest. Before the 
same meeting an exceptional case of great interest was heard. 
A collier named Morgan having suffered an injury, application 
was made for compensation, and as this was not granted an 
action was entered upon. While this was pending Morgan 
accepted a compromise of £40, leaving the Society to bear 
the burden of £11 costs incurred. The Chairman strongly 
condemned this, and it was resolved that a provision should 
be made against future cases of the kind. 

A delegate meeting of South Wales steel workers was held 
on Saturday in Swansea, to consider the question of con- 
cessions in wages. Since the Steel Makers’ Association 
intimated that at the end of the year they would terminate 
the agreement, by which they were paying their workmen 
10 per cent. on the standard rate, the opinions of the 
different branches of the men’s union have been ascertained, 
and these seem to be very divided. The merits of the 
question of concession were inquired into at length, and 
ultimately it was decided by the meeting to concede 5 per 
cent. in January, and a further reduction of 5 per cent. 
later on. 

The quarries at Bethesda, North Wales, are to remain 
open until December 31st, by order. Most of the men are 
now working elsewhere. 

The Penrhyn Quarries dispute has now taken another fori, 
which may, possibly, it is hoped, have a successful issuc. 
Private arrangements, it is understood, sanctioned, if not 
carried on by Lord Penrhyn himself, have been made, and on 
Monday four of the men’s leaders proceeded to London and 
were met there by his lordship, who came specially from 
Bangor to do so. No particulars of the interview have been 
allowed to be disclosed, but confidence is expressed as to the 
outcome. 

The Great Eastern Railway strike took, late on Monday 
night, a good turn. A mass meeting of railway men was 
held at Gateshead, when a resolution was passed to accept 
the company’s offer to the effect that the men resume work 
until the general manager can receive a deputation, when all 
matters at issue will be discussed. Pending negotiations the 
mineral guards to be allowed to use, as before, their own vans 
in all cases where readily available and where no delay is 
caused by special shunting. In other cases first vans to 
be used. Further, all the men who left to be reinstated with 
payment of outstanding wages. 

On Tuesday morning the carmen employed by Hayes and 
Son, Shoreditch, numbering about sixty, came out on strike 
on account of wages dispute. 

According to a memorandum issued by the Labour Depart- 
ment of the Board of Trade, 17,513, or 3:2 per cent. of the 
members of trade unions, were reported as unemployed at the 
end of November. 

In regard to wages, over 137,000 workmen obtained advances, 
averaging 64d. weekly per head, and 11,036 sustained decreases, 
averaging 1s. 7d. per head. The principal increases were 
in the coal mining industries of Monmouthshire and South 
Wales. 

The notice presented- by fhe tin-house men, South Wales 
works, has been withdrawn, an arrangement having been 
arrived at with regard to the employment of surplus labour 
about which a dispute arose. The men out of work are to 








be re-employed and share what work there is to be done. 
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RAILWAY MATTERS. 


Tue Swiss State Council on the 14th inst. ratified the 
agreement for the purchase by the State of the Central Railway 
system. 


Last week a Dublin jury awarded a passenger £2750 
damages against the London and North-Western Railway Company 
for injuries received in an accident at Stafford. 


Ir is stated that the directors of the Great Western 
Railway Company have decided to make Stourbridge the centre of 
their signal works for the West Midland district. 


ARRANGEMENTS have been made by the management of 
the Canadian-Pacific Railroad for erecting a new railway bridge 
over the Red River at Winnipeg. The bridge will have three 
spans, each 240ft. long. 


Tue Glamorgan County Council have under considera- 
tion an extensive scheme of light railways for the county, and 
steps are being taken to have the matter placed before Govern- 
ment by competent hands, 


THE engineers of the Chemin de Fer du Nord have 
been making severe tests of the pen way between Calais and 
Paris, and on other portions of the system, so as to reduce toa 
minimum any chance of an accident due to defective roadway. 


It has been announced in Berlin that the recon- 
struction of the Shan-Hai-Kwan to Tong-Ku Railway has been 
completed, with the exception of two bridges to the south of 
Lutai, the restoration of which will occupy another four weeks, 


An electrical engineer, at a salary of £1000 a year, is to 
be appointed by the London County Council to deal with the works 
of construction and reconstruction for electrical traction of the 
tramways. The new engineer will be directly responsible under 
the chief engineer. 


A RACK railway has been built for the transportation 
of coal between the interior of the island of Sumatra and the 
port of Padang, on the South-West Coast. The main line of the 
track is 97 miles long, and of this 22 miles of track is constructed 
with a centre rack for cog-wheel operation. 


Tue ‘strike of guards on the North-Eastern Railway, 
which began to assume a very serious my ea early in the week, was 
temporarily concluded on Monday night by means of a compromise. 
The directors have promised to allow the mineral guards to use 
their own vans in all cases except when such use will interfere with 
the traffic of the line by special shunting. 


A coMMITTEE of the Canadian Roadmasters’ Associa- 
tion has reported that the best method to prevent the creeping of 
rails on a soft or swampy road bed is to put on 18in. of cinders— 
to lay ties 10ft. to 12ft. long, and 7in. to 8in. thick, and not more 
than Sin. from bearing to bearing ; also to block four ties on each 
side of the joint, under each rail, with angle bars of 4in. by 4in. 
scantling. 


THERE are fourteen railway companies in Japan, with 
the total capital of 169,900,000 yen (£16,920,000), and this, added 
to the Govermental outlay for the railway construction, makes 
the whole amount invested in railways in Japan 250,000,000 yen 
(£24,900,000). If all the debts of the companies and capitals of 
those companies which have not yet opened to railway traffic were 
added, it would amount to more than £29,880,000. 


Tue Great Northern Railway of Canada has completed 
a contract with the Leyland steamship line, whereby it charters 
tive boats of that line for tive years to carry grain between Quebec 
and Great Britain. This will enable the Great Northern to run a 
weekly service between Quebec and England. The company 
announces that some of the largest steamers now running to Boston 
will be brought to Quebec next season for the export trade. 


Ir is announced that the promoters of the Tayat 
Valley Light Railway, from Llangynog to Oswestry, have received 
intimation from the 'l'reasury that the free grant will be increased 
by £10,000, The capital required is not wholly made up, but 
there is every probability that it will be forthcoming shortly. In 
the case of the proposed light railway from Welshpool to Llanfair, 
the free grant has also been augmented by £7500. All the capital 
is now guaranteed. 


Tue following railway companies, viz., the Caledonian, 
Cockermouth, Keswick, and Penrith, Cleator and Workington 
Junction, Furness, London and North-Western, Maryport and 
Carlisle, North British, and North-Eastern, have instructed that 
the rates for the carriage of coke to the ironworks in Carnforth, 
Barrow, Askam, Millom, Maryport, Workington, Whitehaven, 
Cleator Moor, and other places on the West Coast, have been 
increased by 74 per cent. 


Tue Board of Trade have recently confirmed the Light 
Railway Orders authorising the construction of a light railway in 
the county of Northumberland, between Gosforth and Ponteland ; 
the construction of a light railway in the county of Gloucester, 
between Wotton-under-Edge and Charfield ; and the construction 
of light railways in the parish and urban district of Rhyl, in the 
county of Flint, in extension of the light railway authorised by 
the Rhyl and Prestatyn Light Railway Order, 1900. 


Tue borough engineer of Bolton, Mr. A. Day, has 
reported on the bad condition of the tramway lines. He finds 
that the gauge varies considerably at different points, and the 
result of running the cars is disastrous. il grooves are ‘‘ ham- 
mered ” out of place as a result of jolting and twisting, the coils 
of motors are shifted and worn through the insulation, axles have 
been found to give way bi the crystallisation of the steel, 
— Ls been worn and loosened, and the cars themselves 
wrenched, 


Tuer Hull, Barnsley, and West Riding Junction Rail- 
way Company is about to ask Parliament for powers to make a 
number of extensions. A new line is to be laid from Thurnscoe to 
Denaby, another from Denaby to Rotherham, and another from 
Denaby to Maltby. The proposed lines from Thurnscoe to Denaby, 
and from Denaby to Rotherham, are in contiriuation of the policy 
of the directors to run trains from Hull straight into Sheffield. A 
further proposal included in .the same application is to make a 
junction with the Midland Railway Company’s Derby to Leeds 
line at the Kilnhurst passenger station. 


A FEW weeks ago we announced that Mr. Parshall had 
been engaged by the Manchester Corporation to advise in regard 
to the electrical system. At a meeting of the Joint Sub-committee 
of the Electricity and Tramways Committee, held last week, it was 
resolved that Professor Kennedy be engaged to carry out the new 
electric power station at Stuart-street, the provision of transform- 
ing stations and distributing cables in connection therewith, and to 
advise with regard to Dickinson-street and Bloom-street stations 
and other incidental matters, subject to mutually satisfactory 
terms—including remuneration—being arranged. 


TuHE office of ouperintencens of the Highland Railway 
has been vacated by Mr. William Garrow, on account of ill-health. 
Mr. Garrow has held the post for fifteen years. The directors of 
the company have appointed Mr. Thomas McEwen to the post of 
traffic manager, at a salary of £700 per annum. Mr. McEwen is 
chief assistant to the general. manager of the Glasgow and South- 
Western Railway. He will have charge of both the goods and 
passenger traffic departments of the Highland Rajlway, succeedin 


NOTES AND MEMORANDA. 

THE new census returns for Berlin give a total of 
1,884,345 inhabitants, as compared with 1,677,304 in 1895. 

Ir has been announced that the Queen has granted to 
the Royal Society ae Bushey Park, for the purposes 
of a National Physical Laboratory. 

THERE were in operation in the United States at the 
close of last year eleven electrolytic copper refineries of a total 


annual ——s of 198,600 tons of copper, 170,273 oz. of gold, and 
rs oz, of silver, having an approximate value of £16,500,000 
sterling. 


THERE has recently been exhibited in New York a 
motor iage, in which the motive power is supplied by liquid 
air. Ten gallons of liquefied atmosphere is said to be sufficient to 
propel the carriage fifty miles. The motor is an ordinary twin 
cylinder vertical engine as used for steam. 


In the Journal de Physique for November, M. Raphael 
Dubois describes in a short note some experiments on the use of 
photo-bacteria as sources of illumination. By cultures on a large 
scale, with liquid nutrient media, the author states that it has 
— possible to illuminate a room with the brilliancy of moon- 
ight. ; 

In Germany cork is said to have been used with 
success in isolating the vibrations and consequent noise caused by 
machines installed in or near dwelling-houses. A sheet made up 
of flat pieces of cork in mosaic fashion of corresponding size to the 
bed-plate of the machine, and held together by an iron frame, is 
laid under the machine. 


Tue first batch of the new 40-calibre 12in. guns for the 
United States navy has been tested, with the result that 360 Ib. 
of smokeless powder gave a muzzle velocity of 2854 foot-seconds, 
and a muzzle energy of 47,994 foot-tons, with a projectile weighing 
850 Ib. The 12in. guns now in service have a muzzle velocity of 
2300 foot-seconds, and a corresponding energy of 31,170 foot- 
tons. 


Tue latest proposal in connection with electric power 
transmission in the Tyrol is to utilise a waterfall on the Stillupback 
near Mairhofen. About 2000 horse-power is available from this 
source, which it is proposed to convert into electrical energy for 
transmission to the neighbouring township, besides to some gold 
— and possibly to a railway now being built in the Ziller 
valley. 


Last year 188 vessels were built in Italian yards, the 
Sore of which was 48,687 gross and 33,802 net. In the previous 
year the number of vessels built was 163, and the tonnage was 
27,721 gross and 19,478 net. Among the ships built last year were 
comprised 22 steamers, measuring altogether 41,388 tons gross and 
26,769 tons net ; 16 of them were built of iron, The remaining 166 
were wooden sailers, 


At Nagasaki Cardiff coal now costs about 90s. per 
ton, while Pocahontas coal can be bought at 60s. The latter fuel 
has just been introduced into Japan, and bids fair to be largely 
used in the future. It is smokeless, contains a very high per- 
centage of pure carbon, a correspondingly low percentage of ash, 
and in addition it is comparatively clean to handle. Asan economical 
steaming coal, experts find that it is little, if at all, inferior to the 
best qualities coming from the Welsh collieries, 


Tue balance-sheet of the Paris Exhibition has been 
issued. The total receipts were 114,456,213f., which includes 
60,000,000f. from the lottery bonds, 20,000,000. from the State, 
20,000,000f. from the Paris Municipality, and nearly 9,000,000f. 
from rent of sites, altogether about 114,000,000f. The expenditure 
exceeds 116,000,000f., comprising 89,000,000f. for buildings, 
8,500,000f. for management, and 13,000,000f, for general outlay. 
The total cost to the French nation is‘therefore about 42,000,000f. 


A COMMITTEE appointed by the American Association 
of Railway Superintendents of Bridges and Buildings have recently 
issued a report on the use of pneumatic tools for riveting and 
repairing. A comparison of the work done in the erection .of 
2455 lineal feet of brickwork showed that with the pneumatic 
riveter two men and a heater averaged 500 rivets per day, whilst 
by hand 250 was good work for three men and one heater. An 
— of the rivets shows the work to be superior to the hand 
work, 


Tue total imports into Switzerland in 1899 amounted 
to £46,504,000, or an increase of nearly £10,000,000 since 1895, 
Of this total amount of imports, the United Kingdom only supplied 
the small proportion of £2,257,000, or about 4°8 per cent., while 
Germany’s share amounted to £13,812,000, or a per cent, 
Thus, while Great Britain is Switzerland’s second t customer, 
taking nearly £7,000,000 worth of goods per annum, she has to 
content herself with the seventh rank amongst the exporters to 
Switzerland. 


H.M. cruiser Pandora, which was built and engined 
in Portsmouth dockyard, returned to harbour on Saturday, on the 
conclusion of a thirty hours’ trial at half power. She developed 
1789 indicated horse-power starboard and 1849 port, or acollective 
indicated horse-power of 3638, and with 196 revolutions starboard 
and 194°4 port she averaged a speed of 16°7 knots, with a coal 
consumption of 2°11 1b. per.unit of power per hour. She is now 
ordered to carry out an eight hours’ trial at and a four hours’ 
trial at 7000 indicated horse-power. 


Tue efficiency of the acetylene flame was recently dis- 
cussed in the Physical Review by Mr. E. L. Nichols, who has been 
carrying out some experiments on the subject. The author gives 
the radiant efficiency as 0°105, or practically the same as that of 
the are light, which is equally ‘‘cold,” and twice as “cold” as 
either the incand t or the Welsbach lamp. The contrast with 
the radiant efficiency 0°32 of the vacuum tube remains therefore as 
great asever. In the matter of total efficiency, on the other hand, 
the acetylene lamp stands very high. The figure given is about 
0°02, or double the corresponding figure for the arc light. The 
magnesium flame alone, with its efficiency of 0°1, is superior to the 
acetylene flame. 


In Austria, where everything in the shape of fuel is 
being carefully investigated, sawdust is impregnated with a mixture 
of tarry substances, and heated to the proper temperature ; it is 
then passed over a plate of iron heated by steam, from which a 
screw conveyor takes it to a press, where it is compressed into 
briquettes of the required size. The press turns out nineteen 
blocks per minute, weighing two-fifths of a pound each, and 
measuring 6in. by 24in. by SB The calorific power, says the 
United States Consul at Coburg, is about the same as that of 
lignite, with but 4 per cent. of ash. One factory produced last 
year over 7,000,000 briquettes, costing about 8d. per thousand, and 
selling at from 4s, to 4s, 2d. 


Accorp1né to the report of the Labour Department of 
the Board of Trade, the state of ia during November 
again showed a decline when compai with the corresponding 
month in 1899. Compared with the previous month there was a 
further falling off in several of the more important industries, but 
owing principally to a continued decrease in the number unem- 

loyed in the cotton trade, the percentage returned as unemployed 
E trade unions showed a slight decline. In the 138 trade unions 
making returns, with an aggregate membership. of 539,175, 
17,515—or 3°2 per cent.—were rie as unemployed at the 
end of November, compared with.3°3 per cent. in October, and 








MISCELLANEA. 


A LARGE harbour-extension scheme, to cost 1,900,000 
marks, is about to be carried out at Dantzig. 


EXPERIMENTS with the Zeppelin air ship will be 
resumed next spring, The inventor has received to carry 
them out, an amount said to suffice for twelve ascents. 


_ Tue machinery pavilion erected for the United States 

in the Paris Exhibition has been bought by Mather and Platt, 

ser nye the Salford Ironworks. The pavilion is a large steel- 
ui a 


We learn that a scheme is on foot for widening the 
Suez Canal, and that Mr. L. W. Bates, of London, has been asked 
to try some experiments to ascertain whether the proposal is prac- 
ticable or not. 


THE Town Council of Penzance has under consideration 
several schemes for increasing the supply of water for the town. 
The Sanitary Committee have approved a scheme for sinking a 
shaft in close proximity to the present reservoirs. 


Ture Tenby water scheme is now to be confined to an 
expenditure of £13,500, and the water to be obtained by filtration 
of the Ritee supply. The Pwllheli Council will submit their 
scheme of a harbour of refuge to the Board of Trade; expenditure 


? 


Ir is said that there is no potato machinery of any 
consequence made in Canada. The growing of potatoes is one of 
the important interests of the farmer, and it would seem that 
the field is open and inviting for the British maker of potato 
machinery of all kinds, 


A MASSIVE loving cup has been presented to the Mayor 
and Corporation of Crewe by Mr. F. W, Webb, chief mechanical 
engineer of the London and North-Western Railway Company, 
an ex-Mayor of Crewe. Itis intended for the use of the present 
and succeeding occupants of the civic chair. 


In January a new twin-screw steamer called the 
Canterbury will be placed on the Dover-Calais service. She is 
being built on the Clyde, and will be the first vessel of this type 
used on the cross-Channel service. The Calais-Douvres has been 
sold, and, it is said, will make her appearance on the Liverpool—Isle 
of Man service next year. 


On behalf of Lloyd’s Committee, Colonel Hozier has 
informed Glasgow shipowners that it has teen decided to establish 
experimentally the ry wen of vessels by etheric signalling at 
Inishtrahull, North of Ireland. It is expected that the installation 
will be ready by the middle of January. Arrangements are also 
being made for night signalling, as well as day, at Kildonan, 
Arran, Scotland, 


THE new first-class mentee ance of Wales is to be 
built at Chatham. The vessel will be on similar lines to those of 
the Implacable, now completing at Devonport. She will have a 
length of 400ft., breadth 75ft., mean load draught 26ft. 9in., and 
a displacement of 15,000 tons at load draught. She will be fitted 
with engines capable of developing 15,000 indicated horse-power, 
and giving her a speed of 18 knots. Her guns alone, it is said, 
will cost £75,000, whilst her total cost when completed for sea will 
be over a million pounds, 


Tue Clyde Navigation Trustees are about to make a 
comparison of electric cranes with the present hydraulic cranes along 
the southmost quay of the Princes Dock, Glasgow. An experi- 
mental electric crane, capable of lifting three tons, is to be erected 
and a series of tests instituted as to the electric and the hydraulic 
energy requisite in the respective types of cranes. The question 
of working coal tips by electricity has also recently been brought 
before the Trustees, but as there is said to be only one such tip 
as yet in use—at Rotterdam—the Trustees have deferred action 
meantime. 


Accounts received from Assuan with regard to the 
Nile irrigation works state that the river is expected to be low 
again next year. If so, it is hoped that the whole of the founda- 
tion work for the dam will be completed in the coming season. 
In a recent interview Major Hanbury Brown, Inspector-General of 
Irrigation for Lower Egypt, stated that it was impossible yet to 
foretell what next year’s Nile would be like, but from a careful 
comparison of B setee-or records with those of this year now avail- 
able, it seemed probable that there would be a low Nile again in 
the summer. 


Tue Isthmian Canal Commission in their report unani- 
mously recommends that the most practicable route is the Nica- 
ragua route, the cost of which will amount to £40,108,000. The 
cost of a canal by the Panama route is estimated at £28,468,000 
according to one route and at £31,275,000 according to another. 
The value of the work already done by the French at Panama is 
estimated at £6,786,000, and the commission pcints out that if the 
United States acquired the Panama concession from the French 
company it would not obtain absolute ownership in perpetuity, as 
the concession provides that the canal shall pass to Colombia at 
the end of ninety-nine years. 


At a conference on the drainage of the Western 
Valleys, held at Abercarn, it was resolved that an engineer be 
engaged to advise upon the best scheme for dealing with the 
drainage and sewage of the Ebbw Vale, Nantyglo and Blaina, 
Abertillery, Abercarn, and Risca urban districts, and so much of 
the St. Mellon’s district as lies in the Ebbw watershed. The 
scheme of the county surveyor provides for a main trunk sewer 
from Nantyglo, Ebbw Vale, and Tredegar, down through the 
valley of the Ebbw and the valleys of its tributaries, with an out- 
fall into the Channel, about 14 miles east of Peterstone Church 
The rough estimate of the cost of the work is £180,000, 


Tue remarkable activity of German commercial 
travellers in Switzerland is commented upon by the British Com- 
mercial Agent in his annual report on the trade of that country. 
It appears that last year no fewer than 3828 travellers represent- 
ing German firms obtained the necessary permits from the federal 
authorities to travel in Switzerland ; while French manufacturers 
sent 1176 travellers. The samples —— into Switzerland b 

German commercial travellers weighed 211 tons; while Britis 

samples only amounted to 35 cwt. Many of these travellers visit 
Switzerland three or four times a year; but they do not limit 
themselves to these periodical visits. British traders, on the 
other hand, contented themselves with sending 28 travellers to 
Switzerland, against 49 in 1898. ’ 


A MEETING of gentlemen interested in the mining 
industry of the country was held at Winchester House on Wed- 
nesday to consider the best means of bringing about a revival of 
mining in Cornwall. Mr. J, H. Collins presided, and moved, ‘That 
it ie desteutle to form a Chamber of Mines having for its first 
objects inter alia: (2) To make known to mining investors the 
merits of the mineral deposits of the West of England. (+) To 
keep before the public the doings of the chief ‘productive’ and 
‘ ive’ mines. (c) To answer the queries of subscribers in 
relation to such mines, and to warn them against such enterprises 
as seem to be of a bogus character. (¢) To advise and recom- 
mend such general enterprises as water trusts, drainage plans, 
&c., with a view to the exploration and development of extensive 
mineral areas.” The resolution was carried... The following list 
of officers is to be submitted to a further meeting of members for 
confirmation, modification, or otherwise:—Committee: Messrs. 
Edward-Ashmead, J.-H. Collins, Benedict Kitto, F.-Retallack, A. 








to the joint offices of the late Mr. Thomson, goods manager, an 
Mr. William Garrow, superintendent of the line. 


with 2°2 per cent. in the 123 unions, with a membership of 509,274, 
from which returns were received for November, 1899, 


H. Singleton, James Osborne, William Thomas, C. V. Thomas, 
Charles Twite, James Wickett, W. Derry, and J. H, Hosking. 
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CARGO CONVEYORS—PHILADELPHIA AND READING RAILWAY 


THE BROWN HOISTING MACHINE AND CONVEYING COMPANY, CLEVELAND, OHIO, ENGINEERS 
(For description see page 614) 
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THE WIDENING OF LONDON BRIDGE. 


In the year 1800 a Special Committee was appointed to 
report upon the condition of old London Bridge, the pre- 
decessor of Rennie’s present handsome structure, which is 
justly regarded as one of the monuments of the City. The 
conclusion at which the members of the Committee arrived 
was that the ancient bridge was no longer able, having regard 
to the safety of the public, to discharge its duties. Its con- 
demnation and demolition followed as a natural result, and 
also rendered imperative the erection of a successor. 

Commenced in 1824, and opened for traffic seven years 
afterwards, the existing London Bridge remained undis- 
turbed and unharassed for a period of twenty-two years. 
Then its troubles began. The establishment of the railway 





station close to the approaches on the Surrey side of the 
river gave rise to an increase of traffic, both vehicular and 


As at Present 


expansion of the whole structure is from 538ft. 5in. to 65ft. 
These increased dimensions allow of a width of 34ft. 6in. for 
four lines of vehicles, of 2ft. 6in. for the central lights, and 
allot 14ft. to the breadth of each footway, instead of the 
limited 9ft. 6in. which has prevailed up to the present time. 
In addition to the amount of actual structural work involved 
in the proposed alteration, the design includes the necessary 
arrangements for electric lighting, re-paving, and re-pointing 
of the masonry, together with the building of all gullies and 
suitable provision for hydrants. The cost of all these extras, 
as they may be termed, forms part and parcel of the total 
estimate. An additional trifling sum of £600 would suffice 
to permit of the carrying out of a very desirable improve- 
ment, which would consist in tilting outwards the parapets 
across Upper Thames-street, which are still within the lines 
of frontage. 





It has been assumed that the width of the bridge need 
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Fig. 1 


pedestrian, which was never anticipated by the designer of 
the bridge, and which taxed to the utmost its carrying 
capacity. . The first demand for its widening was made in 
1853, and has been maintained with more or less activity and 
persistence until it has culminated in the present scheme, 
which requires only the sanction of the Legislature to become 
an accomplished fact. 

®It was confidently expected that the opening of the Tower 
Bridge six years ago would put an end to all the suggestions 
and projects for widening its neighbour on the up-stream side. 
These anticipations have not been fulfilled, for although the 


vehicular traffic has been less since that date, the pedestrian | 


traffic has not been reduced. This circumstance will account 
for the fact that the present scheme, which we proceed to 
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describe and illustrate, scarcely affects the existing roadway, 
but is chiefly devoted to dealing with the lateral expansion 
of the footways. _We may here, perhaps, make a brief 
reference to the larger scheme for widening the bridge, to the 
extent of accommodating six lines of vehicles. ‘To effect 
this alteration, a carriageway of 50ft., with central refuges, 
3ft. in width, and footways, 15ft. wide, would be required. 
The total width of the bridge would thus be increased to 83ft., 
which would represent an additional 15ft. on each side of 
the present structure. An outlay of about £300,000 would be 
required to effect this alteration alone, not including the 
cost of widening the north and south approaches. In addition 
to these reasons, this project was abandoned, especially in 
view of Sir Benjamin Baker’s opinion that it would be 
unsafe to extend the present foundations. 

_ The scheme comprises in the proposed widening the reten-, 
tion of the present four lines Le vehicular traffic, and the 
lighting of the bridge from small refuges placed in the middle. 
of the roadway, instead of by the old clusters of lamps fixed 
upon the parapets over the centre of each arch. The lateral 
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WIDENING OF LONDON BRIDGE—ELEVATION OF CENTRE 


not be greater than that of its narrowest approach. The 
width of King William-street, immediately northward of 
Upper Thames-street, is 65ft. 3in., and just south of King 
William-street it widens out to 74ft. 10in. To the south of 
Denman-street, the width of the Borough High-street, at the 
point where it commences to open into the wide space leading 
to the bridge is 71ft. 7in. Conceding the correctness of the 
original assumption, it is apparent that the future width of 
65ft. in the clear between the inside of parapets will satisfac- 
torily meet all the exigencies of the case. The result arrived 
at respecting the width of the widened structure is in strict 
accordance with the well-known axiom that no thoroughfare 
is wider than its narrowest part. 

Before passing on to a description of the plans and sections, 
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have occurred. I have no doubt that the original movement 
was due partly to the withdrawal of timber piies near to the 
foundations and partly to the squeezing out of the softened 
clay round the pile heads, but the holes formed by the piles 
having been once filled up and the softened clay squeezed out, 
there would be no reason to anticipate any further settlements 
of practical importance. It must be remembered that in all 
bridges founded on piles and timber platforms slight move- 
ments must be expected, because, although the timber does 
not decay in the ordinary sense of the word under water, yet 
the exterior skin of the wood becomes somewhat spongy, and 
so a little squeezing down and settlement of piers and abut- 
ments may occur, but a settlement of this kind in no way 
affects the stability of the structure, nor the question of 
whether a little more load may be safely imposed upon a 
given bridge. I have no doubt that slight movements of the 
preceding kind have occurred in the past, and that they will 


As Proposes 





ARCH 


continue to occur in the future in the case of London Bridge 
whether the load on the foundations belightened or increased 
within reasonable limits. This fact, however, is not of the 
slightest practical importance, and may be dismissed in con- 
sidering the expediency of widening the bridge according to 
any of the designs referred to in this report.. The present 
average pressure on the foundations under the piers of the 
bridge is about five tons per square foot, and the greatest 
additional pressure imposed by any of the systems of widen- 
ing submitted would be only 67 lb. per square foot, which is, 
of course, an entirely negligible quantity.” 

It is further observed in the same report that “as regards 
the stability of granite arches to sustain the additional load 





of the widening, no calculations are necessary for the 


Section at C.c. . 
Fig 5. 


Section at D.D. 
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SECTION OF LONDON BRIDGE 


a few words should be said about the foundations, for which 
purpose we cannot do better than refer to the report of Sir 
Benjamin Baker to the Bridge House Estates Committee. 
In it be observes that “it has never been contested that an 
unequal settlement of the foundations occurred during or 
immediately after the completion of the bridge, but Sir John 
Rennie stated in 1867 that no further movement had occurred 
during’ the forty years which had then elapsed, and I find 
nothing in the reports since submitted to me to show that 
this statement was not perfectly correct. In a report dated 
25th March, 1889, Mr. More arrived at the conclusion that no 
appreciable alterations of levels had occurred between 1875 
and 1889—a period of fourteen years; so adding this to Sir 
John Rennie’s forty years, we get a practical state of repose 
for fifty-four years accounted for up to 1889, and since then 
no appreciable settlement has been noted. I do not attach 
oe value to small variations in. levels taken by different 
persons at long intervals of time, and I am of opinion that 
since the original unequal settlement of the piers and abut- 
ments no movements of the slightest practical importance 
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enormous reserve of strength in bridges such as London 
Bridge.” It may be stated that the present load of the 
structure upon the London clay foundations is 4:94 tons per 
superficial foot. The widening by granite would increase the 
pressure to 5:02 tons, while the adoption of cast iron as the 
material would reduce it to 4°88 tons. The difference is too 
small to have any influence _ the final method adopted. 
In the case of the Tower Bridge the load does not exceed 
four tons per square foot. 

So soon as it was definitely determined to abandon the 
proposed method of increasing the pedestrian capacity of 
London Bridge by means of cast iron cantilevers and 
balustrade, the adoption of the granitic design became un- 
avoidable. Yet it is but fair to the metallic alternative 
briefly to allude to the fact that it possessed several good 
points in its favour. It afforded greater facilities for. the 
practical execution of the work; it reduced the weight upon 
the foundations, although to but a comparatively small 
extent, as previously pointed out; and it was more economi- 
cal in cost. Experience, however, had conclusively esta- 
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blished that it was open to numerous and serious objec- 
tions from the esthetical standpoint, and that the promotion 
of any such scheme would infallibly meet with the same 
vigorous opposition which wrecked it when brought~before 
Parliament in 1879 and also on previous occasions. 

It will, we think, be generally admitted that the future 
elevation, or the river facade of the structure, will not suffer 
in comparison with the present. An inspection of the eleva- 
tion of the centre, and a portion of the two adjacent arches will 
render it apparent that the widening with granite corbelling 
or cantilevers and an open balustrade is quite consistent with 
the architectural features and characteristics of the bridge, and 
is also free from the objections which were urged, and with 
reason, against the other design. Once half of Fig. 1 shows 
the elevation of the old as it may be now termed, and the other 
half that of the new mode of construction. That the appear- 
ance of the structure—at least of the upper portion of it—is 
altered by the substitution of open balustrades for the 
original solid parapets, and by the projecting cantilevers, 
cannot be denied. In order, however, to obtain data upon 





which to form an opinion respecting the real effect of the 
alteration, which no drawing can adequately supply, the 
Bridge House Estates’ Com- 
mittee, at the suggestion of Sir 
Benjamin Baker, had a model 
made showing the old and 
new designs, which confirmed 
- them in their selection. There 
is not very much in the 
alteration, from an engineer- 
ing point of view, as will be 
apparent when we have drawn 
attention to the remaining 
illustrations referring to the 
general cross section and the 
other details of the work. 
Jt should be stated that in 
the selection of 65ft. for the 
width between parapets in the 
proposed widening, another 
consideration had to be taken 
into account, besides the 
minimum dimensions of the 
approaches to the bridge. This 
width was increased in the 
iron construction to 67ft. 6in., 
the reason being that the gra- 
nite widening is restricted by 
the size of the stones procur- 
able for the cantilevers and by 
the necessity of limiting the 
load upon the existing founda- 
tions. In regard to the ob- 
jections that have been raised 
against the open balustrade, 
that of Waterloo Bridge is of 
a very similar pattern, although 
the remark is not intended as 
a precedent. 

The constructional part of 
the alteration to London Bridge 
—which, although it has yet to receive the final sanction of | 
Parliament, may be regarded as almost certain of execution— | 
will be readily understood by a reference to the sections in 
Figs. 2,3,4,and 5. A general cross section of one-half of the | 
roadway and footways of the structure as proposed to be 
altered, is ‘shown in the first of these figures. It may be 
observed that the actual width of the present roadway 
between the kerbstones does not practically undergo any. 
change. It is true that the kerbs of the new footways are 
set back, as in Fig. 3, to the extent of 1ft. 3in. from the old 
line, but the erection of the new lighting refuges, which are 
2ft. 6in. in their widest part, exactly compensates for this 
concession at the sides. The roadways consist of granite blocks, 
12in. by 9in., laid upon a bed of concrete, and it is satisfac- 
tory to observe that proper provision has been made for the 
placing of electric light wires. This arrangement will 
altogether obviate all necessity for breaking open either road 
or footways. 

The widening of the footpaths is effected by means of 
granite corbels or cantilevers, 10ft. in extreme length, 1ft. lin. 
in depth at the free or unsupported end, and 2ft. Qin. in 
depth, for the whole part of them which is encastre and 
fastened down within the face lines of the present structure. 
This part is 4ft. Gin. in length, which leaves 5ft. Gin. for the 
length of the actual projecting part or lever arm of the 
cantilevers. If the total load, or load per foot run, of the 
pedestrian traffic and that of the new parapet and flagstones 
might be assumed to be uniformly distributed, the leverage 
would amount to only half of the above quantity. In either 
case, neither the leverage nor the load to be carried exceed 
very moderate limits. Upon the upper surface of the 
cantilevers, in the direction of their longitudinal axes, is 
placed a tee steel, 6in. by 3in. by 3in., fixed to them by four 
sin. lewis bolts passing through the horizontal flange, two 
at each side of the central rib. This mode of securing 
the tee steel to the corbels is adopted at both their ends, 
and the connection is further strengthened by an angle 
steel, 3in. by 2gin. by jin., riveted to the central 
rib of the tee steel by rivets with a pitch of 
Gin. At the free extremity the angle steel is bolted to a 
cramp 12in. by 3in. by lin. in thickness, which is let into the 
stonework under the bearing of the flagstones. The other, 
or fixed end of the cantilevers, is rigidly connected with the 
main structure by iong lin. lewis bolts L L, as seen in Fig. 3. 
To each bolt at its upper end is attached a Z or angle steel 
Sin. by 34in. by gin., riveted through its other horizontal 
flange to the angle steel already described, and also secured 
to it by a small angle knee. Beneath the joints of the 
paving stones are attached U sections of steel 3}in. by }4in. 


Sia. 
A plan of the extension of the footways is represented in 
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Fig. 2—THE WIDENING OF LONDON BRIDGE 


recommend that the lighting of the roadway should not be 
from the sides, which would meet with the decided opposi- 
tion of the Conservators of the River Thames, under Section 
137 of the Thames Conservancy Act, 1894, but from the 
middle by means of seven arc lamps of 800 candle-power each, 
placed on columns 20ft. high, giving five times as much light 
as at present. Even in this position the Conservators may 
object to electric lighting, but they would not have so strong 
a case. There may be an objection to light from the middle 
of a road in that the vehicles intercept some light to the foot 
pavements, but observations of the lighting in Euston-road 
and Hampstead-road do not, to my mind, bear out this 
objection, while the economy of cost in current and main- 
tenance is very considerable, besides which the work of 
trimming and repairing can be done without interfering with 
the convenience of the foot passengers.” 

The cost of the entire scheme is estimated not to exceed 
£100,000, which is not a very large sum, having regard to the 
immense boon it will confer upon the inhabitants of the 
metropolis. The design of the proposed alteration, together 
with the plans and sections accompanying our article, were 
contained in the report presented to the Committee of the 
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Bridge House Estates, by Mr. A. Murray, the City Surveyor, 
and Mr. F, Cruttwell, M. Inst. C.F. 








FAST CARGO CONVEYOR. 





A part of the mechanism used in transferring cargoes of 
coal, metal, and other heavy freight to vessels at United 
States seaports is what is known as a “ fast plant conveyor.” 
Its use has become an important factor in reducing the cost of 
transportation of low-grade freight to foreign ports, as it is a 
rapid and cheap substitute for a large amount of manual 
labour. 

The machine illustrated on page 612 is known as the three- 
ton plant machine, and is built by the Brown Hoisting 
Machine and Conveying Company, of Cleveland, Ohio. The 
particular machine illustrated is used at the tidewater 
terminals of the Philadelphia and Reading Railroad near 
Philadelphia. It is constructed of structural steel, and built 
to rest upon a track which has a gauge of 27ft. This gives 
ample room to allow the machine to overhang two standard 
gauge railroad tracks. There is a folding beam extending, 
on the water-side, over one track and over the water, about 
42ft. 6jn. from the rail nearest the water. A fixed cantilever 
on the opposite side extends over three tracks, making the 
total length of these extensions 115ft. 9in., with a total 
motion of the trolley of about 100ft. The hinged arm can be 
readily lifted by the motor to clear vessels at the dock, and is 
lowered and controlled by a strap brake in the manner com- 
mon to bridge, tramway, and ore hoists. The motor house, 
placed on the upper deck of the machine, and that of the 
operator’s house lower down, are apparent from the illus- 
tration. The wheels upon which the structure rests are 
double-flanged, and by shafting and mitre gears the 
machine is made self-propelling from the motor. While 
shifting a cargo the machine is clamped to the track. 

The hoisting machinery includes one two-rope hoisting and 
conveying machine, with complete equipment; one band- 
friction drum hoisting machine, with drum 40in. in diameter, 
and two special band-friction pulling drums, 48in. in 
diameter, the drums in each case having faces wide enough 
to receive cables without overwinding. The motor-house 
contains an electric motor, wound for a continuous current 
of 500 volts, with a guaranteed capacity to hoist 6000 lb., 
with an allowable overload of 25 per cent., at the rate of 
between 200ft. and 400ft. a minute ; also to propel the trolley 
with this load along the tramway at the rate of from 600ft. to 
800ft. in a minute, and, in self-propulsion of the entire 
structure on the track, to attain a speed of from 50ft. to 75ft. 
aminute. The necessary controller, rheostat, gearing, and 
clutches are furnished to make all desired motions of the 





Fig. 4, taken beneath the flagstones, in which the breadth of 
the corbels is 1ft. 6in., and the distance between them in the 
clear is 1ft. 8in., as also shown in the cross section in the 
next figure. In the former figure the Z steel is broken as it 
runs the whole length of the bridge, and serves not 
only to anchor down each individual cantilever, but to con- 
nect them altogether in one rigid continuity. In Fig. 5, 
which is a cross section at right angles to Figs. 3 and 4, the 
lin. anchor lewis bolts are shown double, that is, two to each 
cantilever. 

Some of the remarks made by the City Surveyor in his 
report of the 19th January of the present year, with regard 
to the electric lighting of the bridge, will well reward perusal. 
He observes that should it ‘be decided to widen the bridge, 


machine parts without reversing the motor. 

Electric current is carried from a lighting and power 
station. Two 0000 cables, rubber-covered, and placed under- 
ground, feed a naked 00 trolley wire, which is placed about 
19in. from the ground and boxed in along the line of the 
machine’s location. The cables are so arranged as to feed 
into the trolley wire at both ends. The laying of this cable is 
of interest, in that it is below the water-line of high tide, and 
therefore at each rising of the tide, is submerged by seepage. 
It was therefore thoroughly waterproofed, and in preparing 
the ground and boxing for it, it was necessary to provide a 
gravelly sub-soil that would readily drain. 


installed at various points on Philadelphia and New York 
harbours, in addition to those used by other railroad 
companies. 

Another machine which is being used extensively along the 
Great Lakes in the transfer of coal and ore from vessels to 
railroad cars and vice versd, and which is being introduced 
for loading heavy freight along the Atlantic seaboard, is what 
is known as the car dumping machine. This is also the 
invention of the Brown Hoisting and Conveying Company, 
and by its use the contents of an open car can be transferred to 
a ship’s hold in less than one minute. The apparatus is also 
built of structural steel, and travels upon a track, one rail of 
which is erected upon steel girders and the other built upon 
the surface of the wharf. It is built with one or two arms, 
according to the nature of the work to be performed. 

It is fastened to the cradle by electrical clamps, and 
elevated at such an angle that its contents are thrown or 
dumped into a sheet steel framework containing a series of 
pockets. From these pockets the material slides into hopper 
cars on an adjoining track. These cars, also made of sheet 
steel, contain five or six hoppers or tubs. To each end of 
the tub is bolted a heavy steel hook. A traveller operating 
— the arm of the machine, which extends over the 
wharf, is attached to a hopper by means cf the hooks and 
machines, and conveys it to the hold of the vessel in the 
usual manner, 

While one portion of the machine is transferring the 
material from the railroad car to the hopper car, the arm 
and traveller, working independently, are loading the vessel. 
As will be noted in the engraving, the arm or conveyor is 
really double, admitting of a double motion, by which an 
empty hopper can be hauled back while a loaded one is 
carried aboard ship. Hydraulic pressure is used for operating 
the dump or swinging cradle, while the loading is performed 
by steam or electric power, as desired. The dumping 
machine is being introduced at several points in place of the 
original coal chute, as soft coal loaded by this process is 
not reduced to such fine particles as when poured from a 
considerable elevation through the ordinary chutes into the 
vessel’s hold with nothing to break the force of its fall. This 
has been the criticism applied to several of the older coal 
piers constructed on tide water, that the cars are so high 
above the vessel’s hold that the coal is badly broken by 
the fall. 

In the operation of the coal dumping machine but three 
or four men are required to control all the movements, while 
the fast plant machine can be controlled by a single operator 
through levers located in the operator's house. 








BURMAH OIL-FUEL APPARATUS ON §S, 
KHODOUNG. 


On Wednesday, the 5th inst., the s.s. Khodoung, a 
petroleum tank steamer, which has been built by Sir W. G. 
Armstrong, Whitworth, and Co., Limited, for the Bur- 
mah Oil Company, of Rangoon, went out to sea, from the 
Tyne, for a trial of the machinery and the oil-fuel apparatus 
and burners. This vessel is intended for the transport in 
bulk of Burmah petroleum or kerosene from Rangoon to 
Calcutta, between which ports the vessel is to trade, and all 
the arrangements have been designed to meet these require- 
ments. The vessel, during construction, has been surveyed 
by Messrs. Jacobs and Berringer, and also by the surveyors to 
Lloyd’s Register. 

The Burmah Oil Company has extensive oil fields and 
wells in Burmah. Its refinery alone, near Rangoon, employs 
a great number of men in the production of what is 
known as Oriental kerosene, bazaar oil, jute oil, and other 
products derived from the distillation of Burmah petroleum 
oil. The steamers and boilers belonging to the company use 
entirely for the generation of steam what is described in 
the Fast as “earth oil-fuel refuse.” It is at low temperatures 
of the consistency of lard, and steam coils are required to 
keep it in the liquid form when employed in regions of low 
temperature. It has a very high flash point, which, it is 
stated, is considerably above 200 deg. Fah. The machinery, 
which has been constructed by the Wallsend Slipway and 
Engineering Company, is of the triple-expansion type, and 
of the newest design, having three cylinders, 19in., 3lin., and 
5lin. diameter, with a stroke of 36in., and is placed, as is 
usual with oil tank steamers, at the after end of the vessel. 

Steam is supplied by two single-ended boilers, working at 
a pressure of 180 1b. per square inch. An extra large boiler is 
also fitted for auxiliary purposes. All the boilers, both main 
and auxiliary, have been designed to burn Burmah oil-fuel 
refuse with Orde’s burners. 

The oil-fuel bunkers form part of the vessel, and have been 
very strongly built, and the arrangements generally are of a 
complete and satisfactory nature. The oil fuel burners, 
which are in duplicate to each furnace, and the arrangements 
in connection with the installation, have been designed by 
Mr. Orde, who is connected with Sir W. G. Armstrong, 
Whitworth, and Co. During the trial all the oil apparatus 
worked in a very satisfactory manner. 

As we have already in our issues of May 25th and June 
8th last given a complete and illustrated description of the 
Orde system, we do not consider it necessary to do so now. 

The point of interest of the trial was that this was the first 
occasion in this country of Burmah oil-fuel refuse being used 
for the generation of steam. A number of vessels have now 
been fitted on the Tyne for burning oil fuel, and there is 
every reason to believe that in the near future oil fuel will be 
more largely used; it appears only a question of time 
and arrangement. We have only to add that the machinery 
during the trial worked admirably. 








A Patriotic CoUNTERBLAST.—Our British contemporary, THE 
ENGINEER, greatly daring, denies that orders have been given to 
American companies on behalf of the authorities in South Africa. 
Inasmuch as I have already given undoubted proofs that such 
orders have been placed in America, it may be assumed that THE 
ENGINEER is indulging in a little rhetoric to keep up its spirits. 
THE ENGINEER takes the position apres | that at the present 
time British makers have more work than they can turn out. It 
affirms in so many words that, the moment orders begin to 
slacken, they can obtain all the trade they want. It is, however, 
a mistake to undervalue the power of the British engineer in 
securing orders. During the past few years an immense quantity 
of automatic machinery been put into all the best engineering 
works, and it is undoubtedly true that there has recently been 
immense capital outlay upon all sorts of new machinery. But the 
British engineer is at the present moment badly handicapped by 
the fact that he is within an appreciable distance of a shortage of 
raw material, while labour is distinctly scarce. In the engineering 





In addition to the Philadelphia and Reading, the Pennsyl- 





upon which subject I have to-day prepared a report, I would 


vania Railroad Company has twenty-six of these machines 





trade unions only about three per cent. are receiving unemployed 
pay.—IJrou Age, 
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REPLIES. 


G. or Niai.—With efficient plant you will be able to run ten 16-candle- 
power cota per horse-power ; with 8-candle lamps the efficiency is 
rather less. 


G. J. T.—We do not know at what angle coal will stand. The angle 
varies with the size, and the way in which it is packed. We do know 
that a well-built 14in. wall will carry with safety ordinary house coal 
heaped against it 8ft. high, so that in all probability your 8ft. wall 
would be quite safe. 


D. C. MacC., (Saltburn).—We would suggest that you should, in the first 
instance, send for the two volumes, I. and If.—Theory and Practice— 
of the Alectrician Primers, which you can obtain from the Electrician 
Printing and Publishing’ Company, Limited, Salisbury-court, Fleet- 
street, H.C. The price is 2s. 9d. each post free. If after reading these 
you should wish for any further help, we shall be pleased to give it to 
you. 

J. P. (Huddersfield).—Suppose the nut to have locked dead fast on the 
stud, the force tending to twist the stud is 30in. + -5in. x 100 lb. = 
1500 Ib. at the edge of the stud. The load on the end of the spanner 


which would twist the bolt off is = et, & where d is diameter of bolt 


and h is the ultimate shearing resistance per square inch of the metal 
of which the bolt is made ; 4 may be taken as from 20 to 25 tons per 
square inch for steel. The tension in the bolt, supposing the nut to be 
frictionless, can be found thus :—Whilst the spanner is being moved 
round once the bolt is raised jin. The load on the spanner is exerted 
at a radius of 80in.; in one turn it has travelled through 180in., whilst 
the bolt has lifted only jin. The tension then is 180 x 8 x 100 = 
144,000 Ib. on the total area of the bolt. 





ERRATUM. 


On page 559, second column, twenty-eighth and twenty-ninth line 
from bottom of page, read Wallage and Gilbett for Wantage and Gillett. 








MEETING NEXT WEEK. 


Roya. IvstiruTIon or Great Britain.—Thursday and Saturday, 
December ¢7th and 29th, at 3 p.m. Afternoon Lectures on ‘Great 
Ch: . from the Book of Nature,” by Sir Robert Stawell Ball, D.Sc., 
LL.D R.S. 








DEATH. 


On the 10th inst., at 5, Albert-mansions, Crouch Hill, London, of 
pneumonia, Emity Frances ALEXANDRA, the beloved wife of James B. 
com soc. M. Inst. C.E., and daughter of Mr. and Mrs, Shapley, of 

‘orquay. 





THE ENGINEER. 


DECEMBER 21, 1900. 














ELECTRIC LOCOMOTIVES. 

WE have already dealt at some length with Mr. 
Langdon’s paper on the supersession of the steam by the 
electric locomotive. That paper our readers now have 
complete before them. We have directed attention to 
what we regard as mistakes made by Mr. Langdon. 
These mainly referred to his under-estimate of the power 
required to haul trains. On this point those who took 
part in the discussion which followed the reading of the 
paper were fairly unanimous. It is unnecessary to say 
more just now about this question. Our purpose at 
present is to direct attention to the very remarkable 
statements made by Mr. Sprague, That gentleman 
spoke not only as an electrician but as an engineer— 
an electrical engineer, in fact, The concatenation of 
titles does not represent a branch of either pro- 
fession in which the world has had reason to 
place much confidence hitherto. But we must not 
let so trifling a circumstance prejudice us in any 
way or warp our judgment. Yet we are somewhat in a 
dilemma. If Mr. Sprague be right, it scems to be time 
that engineers came forward and told the electricians how 
certain things were to be done, an event which could not 
redound to the credit of the electricians. On the other 
hand, if Mr. Sprague be not right, then he has done 
electricians an injustice. Mr. Sprague astonished his 
hearers by telling them that it was useless to question 
the accuracy of Mr. Langdon’s figures, because it was 
simply impossible to make the required locomotive. 
‘“* He could only say that an electric locomotive to do the 
work done by a steam locomotive was absolutely impos- 
sible. There could be no question of the supersession of 
the steam locomotive, because the electric locomotive 
did not exist that could perform the same duties.” This 
statement, complete and categorical, must come as a 
shock to those very advanced people who have foretold 
that the time will arrive, and that soon, when the electric 
locomotive will be found careering over the face of the 
—— while the steam locomotive goes to the scrap 

eap 

We do not pretend to claim for the electrical system 
an advantage over the steam system save in two or 
three points. In the first place its use would be of direct 
benefit to the inhabitants of large towns, to the pollution 
of which the furnaces of our locomotives add something 
even on the best managed lines. Further, if very high 
speeds are to be attained, we believe that a 
considerable benefit will be derived from the use of 
non-reciprocating machines; and, lastly, we see no 
reason to doubt that the cost of upkeep of the electric 
locomotive will be much less than the outlay for a 
similar purpose on the steam locomotive. On the 
other hand, we know that the consumption of fuel 
per train mile will be much higher than it is now. There 
is with electricity a constant loss of energy at every step 
between the boiler and the driving wheels, and the only 





possible countervailing sical advantage is that the 
steam engine in a central station may be more economical 
than a locomotive, and that to such an extent as to 
over-ride the step-by-step loss of efficiency to which 
we have just referred. But waiving altogether the 
economy or the reverse of the electric locomotive, we 
may discuss the far more important question involved in 
Mr. Sprague’s announcement, and proceed to ascertain 
whether it is indeed true that it is beyond the art of the 
electrician to produce an electric locomotive capable of 
running, say, from Euston to Crewe while exerting 600 
or 700 horse-power. This is only in part an 
electrician’s special question, and it admits, we think, 
of being dealt with in a fairly satisfactory way from the 
point of view of the mechanical engineer. 

Mr. Sprague’s contention is that any electric motors 
that could be applied to two or three pairs of axles of a 
locomotive must be too small to produce 700 indicated 
horse-power, or anything like that power, for any con- 
siderable period without getting overheated. In short, he 
holds that no railway motor can be of more than about 
50 indicated horse-power if it is to be safe. Now a train 
weighing 300 tons gross, will have, say, 50 axles, and a 
20 horse-power motor on each would easily give 
1000 horse-power. Thus ii will be seen that, so 
far, electric locomotion on a railway is not impossible. 
Indeed, separate motors under the coaches is specially 
favoured by Mr. Sprague; and when one particular 
method of accomplishing a purpose or attaining an end 
has been accepted as the best by a man, it will usually 
be found that he is prejudiced against alternative solu- 
tions of the problem. We must bear this in mind when 
dealing with Mr. Sprague’s views. The plan of putting 
a motor under every coach is not without very grave dis- 
advantages, which are felt so keenly on tramways, that 
attempts to use electrical locomotives instead are re- 
garded with the utmost favour. If our readers will turn 
to our issue for September 28th, they will find illustra- 
tions and a description of an electric locomotive ex- 
hibited at Paris by La Société Suisse, of Winterthur, 
provided with a motor which will work with safety up to 
200 horse-power. But it is only necessary to mention 
the fact that the electric locomotive is in demand. Elec- 
tricians will readily understand that there are certain 
methods of construction which tend to prevent over- 


heating; and it may be taken as admitted that 
motors capable of exerting as much as 1000 
indicated horse- power can be used on land with 


as much safety and absence of overheating as 
a dynamo. Mr. Sprague maintains that there is not 
space available on the locomotive. The actual space 
available on an English railway may be taken as 30ft. 
long, 9ft. wide, and 13ft. high, or say 3500 cubic feet. 
Let us suppose that the axis of the motor was arranged 
longitudinally ; then while still retaining a fairly large 
driving wheel, it would be possible to construct motors 
with armatures about 8ft. in diameter, and six or eight of 
these might be disposed on the central shaft. We are 
not now suggesting that this arrangement would be in any 
way the best, We are only considering what is possible. 
It is known that all motors and dynamos generate heat, 
and that means must be provided to carry off that heat. 
The means utilised are a current of air; given this of 
sufficient power, and proper direction, and there will be 
no overheating unless some inexcusable blunder is 
made in the construction of the electrical part of the 
machine. Mr. Sprague’s argument~ thus narrows 
itself to the proposition that it is impossible within the 
available limits of space to secure ventilation enough to 
keep a motor cool when working to 700 or 800 horse- 
power. We do not think the thesis can be maintained. 
At a speed, say, of fifty miles an hour, something like a 
hurricane would be driven through a tube in which the 
motors, mounted, as we have said, on a longitudinal axis, 
would be suspended. A dozen arrangements suggest 
themselves to us as to the way in which this method 
could be utilised. It may be argued, however, and 
reasonably argued, that when the train started the speed 
would be too slow to provide the requisite ventilation. 
We venture to assure our electrical readers that even 
this difficulty might be overcome by the aid of fans, to 
be kept in motion for the time being. 

In short, the mechanical engineer would come to the 
aid of the electrician, and would say to him, “If you 
will provide sufficient torque to draw the train, I will 
undertake to provide sufficient air current to keep the 
motors cool.” If the motors are to be shut up in boxes 
or close carriages they will certainly become ov erheated ; 
but this and overloading it is easy to avoid. It would 
appear, then, that Mr. Sprague takes too pessimistic a 
view of the matter; and before his statements can be 
accepted as conclusive, he must prove that it is impos- 
sible by any available means to keep the motor cool. 
That a motor of the required power cannot be produced 
which will fit into the available space is, we think, an 
untenable proposition. Indeed, electric locomotives are 
in use in the States of very much more than the required 

wer. It is not that the motor cannot be constructed, 

ut that it cannot be kept cool, is Mr. Sprague’s con- 
tention. Whatever the objections to the electric loco- 
motive may be, we do not think that this is one possessing 
much force. 


THE EXPLOSION AT ST. HELENS. 


Tuer verdict which has been given in favour of the St. 
Helens Corporation in their action against the United 
Alkali Company to recover damages for the loss sustained 
in the disastrous explosion of chlorate of potash, which 
took place in the defendant’s works last smmmer, makes it 
clear that for a chemical manufacturer to plead ignorance 
of the nature or attributes of his products will not avail 
him in cases of the sort under notice. Furthermore, it 
emphasises the importance of the manufacturer making 
himself thoroughly familiar with the properties of his 
products, more especially in relation to their explosive or 
toxic effects under the conditions of their manufacture, 
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and, as far as he is able, with regard to their use 
by his customers. By the latter paragraph we mean 
that where poisonous materials are 4 as speci- 
alities to take the place of harmless ies formerly 
used, it should be considered incumbent on the sup- 
plier to notify the buyer that certain risks or eventu- 
alities may be apprehended, so as to enable the 
latter to take any precautions which prudence may 
dictate. We are all familiar with the enactments relat- 
ing to the sale of poisons by retail chemists, and the 
regulations to which the purveyors of. petroleum and of 
fireworks have to submit, but it is rather singular to note 
how very little parental supervision is exercised by the 
Government over those who deal in dangerous bodies by 
the ton instead of by the drachm. Of course it is argued 
that the manufacturers of chemicals in bulk are fully 
aware of what they are about, and that there is no need 
to impose any vexatious restrictions on the conduct of 
their businesses. Recent events, however, tend to show 
that there are many manufacturers who do not know all 
that it seems desirable they should know about the 
materials they use and the products which result. No 
one would accuse the United Alkali Company of attempt- 
ing to carry on its extensive and complex manufactures 
by rule-of-thumb or on unscientific lines, yet the verdict 
which has been given against it seems to show 
that it cannot altogether be acquitted of negligence in 
taking it for granted that the use of wooden cisterns, and 
the storage of such a vast quantity of chlorate of potash 
in a confined space, was unattended by any risk to life 
and property. The company profess to be completely 
surprised at the demoniac power which was so suddenly 
and so painfully rendered evident; yet there are certain 
well-known rules and regulations anent the manufacture 
and transit of the article which surely go to show that it 
is regarded as having dangerous properties. Thus it is the 
rule to carry on the grinding operation under stone rollers 
in an isolated building, and to work only upon limited 
quantities at one time. Further, the regulations which 
have long been in force with 1egard to the clothing of the 
workmen show that the necessity for precaution is 
recognised. Then, again, in the matter of ocean transit 
the chlorate is only accepted as deck cargo, in common 
with bisulphide of carbon and other bodies which have 
aroused the suspicion, if not the positive aversion, of the 
shipping companies. It is easy enough to be wise after the 
event, and we certainly do not wish to write as if the dis- 
covery had just been made that chlorate of potash was a 
highly dangerous body to have to deal with, for, of course, it 
is nothing of the sort. But although the sudden zeal shown 
by the property insurance officer—after the St. Helens 
explosion—in inquiring how many ounces of chlorate 
analytical chemists and others kept on their premises— 
may be considered quite superfluous and ill-founded, 
there can be no doubt that those who have to deal with 
the substance in bulk should exercise more caution than 
has hitherto been corsidered necessary. Whether the 
result of the recent action will move the Home-office to 
consider the substance as an explosive in the meaning of 
the Explosives Act we do not know, and do not care to 
conjecture, but there certainly seems good reason to 
consider the advisability of such action, which opinion is 
based upon the statements of those who have taken a 
prominent, part in the manufacture in years gone by, and 
not on statements made on one side or the other in a 
courtoflaw. We have said that the United Alkali Com- 
pany, with its scientifie staff, is in a position to make 
itself acquainted with the properties of its products, and 
the case, in our opinion at least, should be the same with 
chemical manufacturers generally. But is it so? We 
fear not. Certainly, a good deal of the rule-of-thumb 
working of the past has given place to more scientific 
procedure, and the factory is now, much more commonly 
than of yore, under the fostering care of a skilled chemist. 
But what has been gained in one way we seem to be in 
some danger of losing in another. Take the case of the 
impure glucose which has attracted so much attention of 
late. One of the partners is reported to have said that 
he himself and his co-directors were guiltless of any 
knowledge of chemistry. We take this statement from a 
report in a daily paper, and do not wish to be understood 
as vouching for its accuracy. It is only fair to state that 
the gentleman just quoted said that he had implicit con- 
fidence in the chemist employed by the firm. However, 
this is a side issue, and, indeed, the glucose question has 
only been mentioned at all to point a moral as to the unde- 
sirability of the boards of chemical factories being composed 
of men eligible in every way as regard financial position 
and business acumen and integrity, but whose knowledge 
of matters of detail in connection with the products 
turned out is confessedly academic. There seems to be 
a serious element of danger in this, and in these days of 
limited companies and gigantic combines it is a danger 
which threatens to increase rather than diminish. The 
fact that a company, perhaps of large capitalisation, may 
be dependent entirely for its existence upon the care 
with which a too often inadequately paid subordinate 
performs his allotted duties, is one that can hardly prove 
reassuring to shareholders, and the latter should see to 
the protection of their interests by stipulating that those 
in immediate authority should be capable of intelligent 
scrutiny of the work done or left undone by members of 
the staff. 

We have wandered away somewhat from our main 
topic, the explosion at St. Helens; the point the judge and 
jury had to try was, however, that of responsibility, and 
there cannot fail to be many chemical manufacturers 
who will profit by the issue. This case, of course, is 
distinct from one in which damage from fire results from 
spontaneous combustion, or from explosion on the 
premises of the purchaser; but the question of responsi- 
bility in such cases as these is one that has arisen more 
than once. Take, for instance, lampblack; under certain 
conditions, which do not seem to be universally known, 
this body is very apt to undergo spontaneous combustion, 
a fact of which the railway companies are fully aware, to 
judge by their special regulations with regard to its car- 





riage and storage. The question arises whether the 
merchant who buys such lampblack in the ordinary way 
of business has any claim against the manufacturer 
thereof for any damage resulting from subsequent spon- 
taneous combustion. That claims of the sort have arisen 
is a fact, but as we are not aware of any which have 
come before a legal tribunal, we do not feel at liberty to 
go into any details. Our own view, however, is that in 
any cases of the sort both parties to the action must be 
deemed cognisant of the danger to be apprehended. The 
manufacturer who pleaded that he did mot know of the 

robable danger should be ruled out of court, and the 
aoe and user of the material should have scant sym- 
pathy shown him for omitting to make himself acquainted 
with the properties of what he is buying. 

The essence of a successful business management is a 
thorough knowledge of detail, and this desideratum is 
hardly likely to be attained in the chemical trade if the 
habit of choosing directors from amongst those who are 
ignorant, not only of the manufacture involved, but of 
chemical science generally, becomes “at all common. 
Obsta principiis is a valuable maxim, and it cannot be 
too strongly taken to heart by those who are concerned 
with manufactures which, if carried out in an incom- 

etent manner, or with a lack of necessary foresight, may 
ead to lamentable consequences. Ignorance in the case 
of chemicals may turn out to be productive of anything 
but bliss, and no avoidable scope should be left for its 
manifestations. In making these remarks, which, though 
suggested by the St. Helens explosion, are not at all limited 
to that case alone, it is perhaps hardly necessary to say 
that we have no personal animus in the matter, which is 
one, indeed, rather outside the circle of subjects usually 
commented upon in these pages. Our sympathy is ex- 
tended to the defendants in the action referred to, and 
all the more as it is clear that there was no criminal 
negligence. In venturing, as we have done, to support 
the contention of counsel for the plaintiffs, that manu- 
facturers of chemicals should make themselves thoroughly 
familiar with the behaviour of such chemicals under 
varied conditions, we may seem to be taking up a posi- 
tion which is unjustifiable, and one, moreover, with which 
the manufacturer could not fairly be expected to comply. 
However this may be, if the principle that ignorance of 
the law is no defence is interpreted by juries to apply to 
cases where ignorance in chemical works has led to dis- 
aster, then it will be seen that those primarily concerned 
have no option but to pursue their scientific investigations 
beyond the point of successful production into the wider 
field of behaviour under varied or abnormal conditions. 


MERCIER—AND AFTER. 


To the vague invasion schemes of General Mercier we 
did not feel called upon to refer in detail; nor do the 
vapourings of M. Lockroy or of General de la Rocque 
demand, per se, any especial attention. M. Lockroy is 
by now well known as an ultra faddist, an amateur with 
brilliant ideas, but little, if any, practical knowledge 
behind them. He did the French navy much good by 
his seeking after efficiency; but that was a thing apart 
from his naval ideas. As for the generals—well, military 
views upon naval possibilities have never gone for much, 
but General de la Rocque’s wild statements are merely 
absurd. They may serve to bring about the attempted in- 
vasion one day ; but faith in his notions would simply entail 
the deaths of many gallant Frenchmen. 

It is in a way a pleasure to turn from the opinions of 
these men to the expressions of intellectual Frenchmen 
on the same subject. In Le Yacht this week, though the 
actual invasion scheme and General Mercier are merely 
referred to casually, there are both a leading article on 
the French fleet and its prospects against England, and a 
letter from M. Normand, the famous torpedo boat 
builder, on the same text. Of these M. Normand’s letter 
is the more important because of the weight of his name, 
and the singularly level-headed way in which he discusses 
his subject. Summed up, what M. Normand says is 
this:—The battleship for a long day yet will be the 
principal fighting unit. To attain success with battle- 
ships, numbers are essential. It is impossible to reduce 
the armdur or armament without seriously hampering 
the prime efficiency ; economies must, therefore, be made 
in speed—many slow are better than a few fast. If bases 
are numerous, and the machinery good, one-third of the 
horse-power now demanded will suffice. The present- 
day attempt to attain in the hampered space of a war- 
ship the same speed that can be got with the practically 
unlimited space of a merchant liner is ridiculous and 
impossible. It can never be properly done, let trial 
results be what they may. M. Normand then goes on to 
discuss the guerre de course against England. The guerre 
de course, he says, has two aims : (1) to destroy and ravage 
the coast, (2) to destroy mercantile shipping at sea. As 
to the first, he asks, ‘‘ Can we blockade British ports ? ”’ 
and answers with a decided negative. 

As to the second, he draws attention to a new feature of 
the problem—international trusts. His reasoning works 
out toa conviction that a guerre de course against England 
would do more injury to neutrals than to England. 
Pertinently, he asks, How will the neutrals take it? 
This is a little question that M. Lockroy and his friends 
ignore. Finally, he argues that only a gross ignorance 
of this country can lead anyone to suppose that attacks 
onour commerce will drive us to sue for peace. Rather, 
says M. Normand, will such attacks be regarded as “‘ pin- 
pricks,” which is his way of saying, spur us to further 
endeavours. This is quite true; if privateers and the 
like score successes against us, things: would go hard 
with any who were caught. M. Normand’s moral is that 
to attack England, her ironclads must be met by iron- 
clads. Asa builder of torpedo boats, self-interest would 
dictate quite another doctrine to M. Normand ; his taking 
the line he has is therefore a guarantee that he is speak- 
— convictions. 

he leading article in Le Yacht is signed P. L.—initials 
that we do not recognise or recollect at the moment: 





most French naval experts have names beginning 
with “LL.” This article is a good deal more general 
than M. Normand’s letter, and avoids any definite 
conclusions beyond remarking with satisfaction that 
the battleships of the new programme have many 
cruiser qualities, while the armoured cruisers could be 
used as battleships, the deduction from which is, we 
presume, that with the new ships either the best possible 
guerre de course, or a battle of ships of the line, may be 
attempted with confidence. These careful calculations 
as to the chances of a successful attack upon us are a 
curious indication of the trend of thought across the 
water. We may laugh at shallow pates of the Mercier 
type; but when thoughtful Frenchmen consider the gist 
of their remarks, it behoves us to think as well as laugh. 
Every Frenchman, wise or foolish, seems busy just now in 
preparing schemes for the destruction of la perfide Albion. 
The destruction, if attempted, will undoubtedly be of the 
French; but they have brave men and clever officers, 
who would not die without leaving their mark on us. It 
is a big ball that Mercier and his gang try to set rolling. 
No one on this side the Channel can lightly regard a san- 
guinary war ; but it will be a terrible day for France if she 
plunges gaily into it. She is certainly gay enough now. 
General Mercier and others of his tribe would never have 
set afloat their absurd anticipations about relying upon 
mutinies in our fleet, inability to hit the target, and ships 
only fit for floating batteries, unless they were sure of an 
audience of some sort, ready to take their words for such 
meee. Again we repeat, it is a curious state of 
affairs. 


—— --—_- ee -—— 


LONDON WATER SUPPLY. 


Last week we drew attention to the proposed action of the 
London County Council in promoting a Bill for the purchase 
of the undertakings of the eight London water companies. 
Just too late to be included in last week’s issue we heard the 
result of an interview which a deputation from the Council 
had had with the President of the Local Government Board. 
The object of the deputation had been to enlist the support of 
Mr. Long in favour of the Council’s Bill. The scope of the 
Bill was unfolded by Mr. T. M’Kinnon Wood, who evidently 
expected that the Local Government Board were going to 
take the same view of matters as the London County Coun- 
cil. The anticipations of the deputation, however, were not 
destined to be realised. Prefacing his reply by the hope that 
what he was going to say would not cause the deputation to 
think he was wanting either in courtesy or respect, Mr. Long 
said he was surprised toearn the action which the Council 
proposed to take. He remarked that the Government had, 
last session, decided in no indefinite terms against the 
Council being the purchasing authority. The change, if 
there had been any, since their last Bill was discussed, had 
been still more against the Council. The decision at which 
the Government had arrived appeared to be, not so much as 
to matters of detail as to matters of principle, which rendered 
the Council’s action all the more inexplicable. As he read 
the decision of his predecessor, it was that the Government 
could not sanction purchase save by a statutory authority. 
In fact, the deputation were given to understand, as’plainly 
as possible, that the Government practically would not have 
anything to do with the Council with regard to the question 
of the water supply of London. On the contrary, Mf. Long 
remarked that in the next session but one a Government Bill 
might be looked for. In this Bill he gave it to be understood 
that the Government would recognise the view of the Royal 
Commission as regards the constitution of the purchasing 
authority, that the future management of the water supply 
of London should be in the hands of a statutory authority 
representing the whole area, and not one part of the area, 
however important and overwhelming in its proportion of 
the area one authority might be. The intentions of the 
Government, therefore, are fairly clearly defined on this point, 
and it is difficult to see how the County Council can take any 
further steps. We advised them to retire when they might 
have done so with more or less dignity. They have now 
received the snub direct. 


THE UNITED STATES SENATE AND THE NICARAGUA CANAL, 


THE United States correspondents of the daily Press 
have made it known that the Senate of the United States 
proposes the abrogation of the Hay-Pauncefote treaty, 
and claims that any canal constructed across the isthmus 
shall belong exclusively to the United States instead of 
being neutral. The proposition would be amusing if it were 
not a source of friction between two countries which ought 
to be closely united, if need be, against the rest of the world, 
for it is more than doubtful if the canal could be made at all, 
and it does not exist even on paper at the present moment. 
The probable cost has been estimated at about £40,000,000. 
Its construction would occupy from ten to twenty years, and 
itis by no means certain that an earthquake would not destroy 
it. The engineering difficulties in the way of the Panama 
Canal are very heavy, but they are as nothing compared with 
those presented by the Nicaragua Canal. This fact makes 
the action of the Senate the more remarkable, for the casas 
belli has no real existence, and probably never will have any. 
The whole subject is, however, so fully dealt with elsewhere 
in our pages that we need say no more about it at present. 
Possibly the situation would be improved if the members of 
the United States Legislature were placed in possession of 
the facts. 








ELECTRICAL ENGINEERS FROM THE WAR.—The detachment from 
the Corps of the Electrical Engineer— Royal Engineers— Volunteers, 
which has been serving in South Africa, was welcomed back by the 
Institution of Electrical Engineers on Tuesday night in Covent 
Garden Theatre, lent for the occasion by Mr. Frank Rendle and 
Mr. Neil Forsyth. Replying to speeches of welcome from the 
President and Major-General Salmond, Colonel Crompton, who 
has been in command, expressed his thanks for the honour which 
had been done to the men and to himself by that gathering. The 
way England had received her sons from the front was sufficient 
repayment for all they had gone through. He gave some account 
of the work of the Corps at the front, and incidentally mentioned 
that the Boer electric projector beside him on the platform was an 
example of the way in which the wily Boer was taken in by the 
more wily contractor, who, while supplying what was asked, 
furnished one much too small to be of any use. He presented a 
Boer dynamite exploder to the Institution. Captain Lloyd also 
spoke. Colonel Crompton afterwards showed on a lantern screen 
a number of interesting views of the work of the Corps in the field. 








w= em ew 


2re 


roy 


1 of 


vent 





Dec. 21, 1900. 


THE ENGINEER 


617 








EITHER-SIDE BRAKE. 





THE accompa ying engraving illustrates an “ either-side ” 
brake for wagons, designed by Mr. H. Pedley, of the Midland 
Railway Carriage and Wagon Company, Limited, Birmingham. 
The standard railway wagon brake, as embodied in what is 
known as the Board of Trade specification of 1887, and which 
is a modification of the brakes generally employed for a 
number of years previously, is made with a short spindle, 
long enough to pass through a pair of V hangers, or brackets, 
fixed one on each side of the sole-bar, on one side of the 
wagon, and having a long hand lever on the outer side, with 
a combined rack and rest for securing the lever in position, 
and a double lever on the inside, this double lever being con- 
nected to push rods actuating the blocks, which are applied 
to one wheel only of each pair; and it will be seen that such 
a brake can be applied and removed from one side of the 
vehicle only. ; 

A long brake shaft extending across the centre of the wagon 
is objectionable on account of its possible interference with 
the working of bottom or trap doors, otherwise brakes with a 
long hand lever at each end of such shaft, and thereby 
capable of application from either side of the vehicle, are 
more or less worthy of consideration, although in some cases 
it is only possible to apply the brake, not to remove it, whilst 
in others the mechanism communicating the cross move- 
ment of one lever to the other necessary to secure them in 
position in the racks, is not everything that could be 
desired. 

Since the discussion in Parliament on the Prevention 
of Accidents Bill, an understanding has been arrived at 
whereby vehicles are to be fitted with a brake which can be 








PEDLEY’S EITHER-SIDE BFAKE 


applied from either side, in order to avoid the necessity of | 


crossing the line for the purpose of such application, or | 
allowing the vehicle to stand, possibly in an insecure position, | 
without the brake being on to prevent its moving; and though | 
the arrangement does not appear to be so worded, it is only 
reasonable to suppose that a brake capable of being taken off | 
also from either side will be insisted upon. 

In view also of the large number of wagons already in 
traffic, a considerable proportion of which has been built or 
altered to meet the Board of Trade requirements already 
referred to, itis clear that to effect any immediate and 
appreciable change, some alteration should be made in any 
existing stock having a prospective long life. 

The brake we illustrate has been designed with the ob- 
ject of meeting a contingency of this kind, and at the 
same time complying with the new requirements, as by a 
simple addition to the ordinary side-lever brake, it is not 
only made capable of application and removal from either 
side, but becomes considerably more powerful and effective. 

Upon reference to the illustration it will be seen that, a 
slotted shoe being fixed to the end of the long brake lever, a 
crank pin and roller pass through the slot and are attached 
to a disc having a serzated periphery and fixed upon a shaft 
passing across the vehicle, carried in bearings attached to the | 
underframing, and to each end of this shaft a handle or lever 
is fixed for working the brake. 

There also passes across the vehicle, parallel with this 
shaft, another light shaft or rod, having a handle at either 
end for lifting a pawl that engages in the serrations of the 
disc. These handles are so arranged as to weight the pawl 
and make it automatic in its action when the brake is being 
applied, whilst a slight crank in the rod, which comes in con- 
tact with the underframing when the handles are lifted, 
causes the pawl to remain out of gear whilst the brake is 
taken off. The upward turn in the slot of the shoe secures 
the brake in the “off” position, whilst the serrated disc pro- 
vides for a graduated application which is necessary in con- 
sequence of the gradual wear of the blocks. 

The. advantages of the brake are its simplicity and con- 
sequent cheapness; the facilities it affords for the ready 
conversion of existing brakes into “ either-side”’ brakes ; and 
its effectiveness consequent upon the compounding of the 
levers, which makes it as powerful as the ordinary brake 
when applied with a brake-stick, whilst at the same time the 
rack, which has been the source of so much trouble in con- 
sequence of damage from capstan ropes and projections, is 
done away with. 

As not infrequently happens, similar ideas have been the 
subject of separate patents, and we understand that a brake 
upon similar lines was protected somewhat in front of the 
one we describe, a slotted lever being employed therein, but 
the material difference and novelty are in the employment of 
a slotted shoe attached to the lever, and the provision of 
graduated application by the serrated disc. 











GRADUATED CALLIPERS.—A pair of callipers has just been 
brought to our notice. It is furnished with a scale which forms 
part of one of the calliper arms, The other arm is provided with 
‘pointer which traverses the scale. This scale, which is 2}in. 
long, is graduated to read sixteenths of an inch, and in the sample 
which has been sent to us the graduation lines are stamped. It is, 
hence, somewhat difficult to set the callipers with absolute accuracy, 
though this is a difficulty which could easily be got over by puttirg 
the scale on in ‘some other way. It is, however, quite accurate 


TRADE UNIONS IN 1899. 


Tue report of the Chief Labour Correspondent of the 
Board of Trade on trade unions in 1899 has just been issued. 
It contains comparative data for the years 1892 to 1899. 
Much of the report is taken up with figures which, while of 
considerable value in themselves, are hardly of sufficient 
interest for us to go deeply into them at the present moment. 
A short survey giving the general outline of the report may, 
however, be of use to our readers. 

The number of unions on the list of the Board of Trade at 
the end of 1899 was 1292, which compares with 1218 at the 
end of 1892. The membersbip of all the unions at the end 
of 1899 was 1,802,518, as compared with 1,503,232 at the end 
of 1892—an increase of 20 per cent. in the eight years. 
During 1899 the number of unions decreased from 1310 to 
1292 chiefly because of amalgamation, but the number of 
members increased from 1,649,231 to 1,802,518—an increase 
of 153,287, or 9 per cent. This is the greatest proportional 
increase in any of the eight years covered by the report. 
The increase is due to a rise in the membership of 
nearly every group of trade unions, and those unions 
which most largely increased their membership were those in 
the mining and quarrying industries, which yielded an 
increase of 71,084, or 20 percent. With regard to the sex of 
members the returns show that 139 unions include women 
intheir membership, the total number being 120,448, or 
nearly 7 per cent. of the total membership of all trade unions, 
and 89 per cent. of the membership of the 139 unions which 
include female members. The bulk of this number are in 
textile trades. 








| £627,759 in 1898. 





enough for rough work. The registering calliper, as it is called, is 
made by Tomcox, Limited, of Pirmingiocs. : : 


A table is given in the report which sets out the member- 
ship, income and expenditure, 
&c., of the 100 principal unions. 
In the year 1892 these 100 
unions had 905,116 members ; 
their income was £1,477,325, 
or 32s. 8d. per member; and 
the expenditure £1,436,095, 
or 31s. 83d. per member. The 
funds then in hand were 
£1,619,502, or 35s. 94d. per 
member. In 1899 the mem- 
bership was 1,117,465; the 
income £1,864,006, or 33s. 43d. 
per head; the expenditure 
£1,279,506, or 22s. 102d. per 
head ; the funds in hand were 
£3,282,922, or 58s. 9d. This is 
the lowest expenditure per 
head since the returns were 
first made, and the reserve 
funds are not only greater in 
total, but greater per head 
than they have yet been. The 
increase over 1898 represents 
7s. 1}d. The expenditure per 
head was nearly 6s. less in 
1899 than in 1898. The de- 
crease in expenditure in the 
engineering and shipbuilding 
group of trades amounted to no less than £168,612, the 
expenditure in 1899 being £459,147, as compared with 


The average expenditure for “dispute pay” during the 
eight years is £322,488, or 21°4 per cent. of the total expendi- 
ture. In 1899 the expenditure was only £120,728, or 9°4 per 
cent. In 1898 the percentage was 21:0 and in 1897 33-4 per 
cent. For unemployed and other benefits, the average for 
the eight years is £899,441, or 59°8 per cent. of the total ex- 
penditure. In 1899 the amount put to the item is £835,259, 
and it formed 65°3 per cent. of the total expenses. The 
average of working expenses is 18°8 per cent. of the total. 
In 1899 the working expenses were 25:3 per cent. of the total, 
and were as a fact higher than they had previously been. 


Mining and quarrying trades furnish more members to 
trade unions than any other branch, though the number of 
actual unions in these is small. There are in the mining 
and quarrying trades 60 unions with 424,783 members, or 24 per 
cent. of the whole. The metal, engineering, and shipbuild- 
ing trades come next. They have 272 unions and 331,245 
members, or 19 per cent. of the whole. The building and 
textile trades come next, a good way behind in point of 
numbers. The railways have 68 unions and 163,283 mem- 
bers. Out of the 1292 unions 614 are~ registered and 
678 are not registered; but taking .membership into 
account, it is found that the members of the registered 
unions form 78 per cent. of the total of all the unions. The 
proportion of men in the classes from which trades unions 
are drawn who actually belong to trades unions is, roughly, 
one in five; or, omitting agriculture, in which branch of trade 
the proportion of trade unionists may be almost disregarded, 
one in four. In the case of women in factories and work- 
shops, the proportion is rather more than one in ten. The 
funds of the unions are almost entirely derived from 
direct contributions from the members. The average 
rate of contribution in 1899 amounted to 30s. 73d. 
per head. The amount paid by the members of different 
unions varies considerably. Thus in 45 societies, with a 
membership of 422,963, the average contributions per member 
in 1899 were less than £1; in 33 societies, with 388,511 
members, they ranged from £1 to £2; in 12 societies, with 
167,390 members, from £2 to £3; and in 10 societies, with 
138,601 members, from £3 to £4. The income from other 
sources than contributions only represents some 10 per cent. 
of the whole. It is interesting to find that nearly a third of 
this 10 per cent. is made up of fines, entrance fees, &c. The 
total income of the 100 chief unions for the eight years under 
discussion was £13,735,769. The following table shows the 
disposition of the funds at the end of 1899. It will be seen 
that the greater part was so held as to be readily available in 
cases of emergency. This amount was nearly all deposited in 
the banks, Post-office Savings Bank being most generally used. 
Only a small portion consisted of cash in the hands of branch 
or central officers :— 


£ 
Deposited in banks and cash in hand 1,837,060 
Invested funds :— 
Fe ase and public trust stock 656,285 
oo t.. aa 175,565 
Frechold and leagehold property .. 133,346 
Mernenee So ce sa te ee 141,343 
Trading firms we 4e- Se “ee “ee ue “es 41,114 
Building societies Ge Jak. ca a ones 18,011 
Loans Ad age CA eet ce ag tee hed atee 1,836 
Disposition not shown .. .. .. .. .. .. 288,862 





MINERAL PRODUCTS OF THE UNITED STATES. 





Tue following table of the quantity and value of the 
mineral products of the United States for the calendar 
year 1899 is taken from an extended table prepared 
under the direction of the United States Geological 
Survey :— 











1899. 
Products. 
Quantity. Value. 
METALLIC. £ 
Pig iron (spot value), long tons ... ...| 13,620,703 | 49,034,530 
Silver, coining value, troy ounces | 54,764,500 | 14,161,325 
Gold, coining value, troy ounces... ... 3,437,210 | 14,210,680 
Copper, value at New York City, Ib.... | 585,342,124 | 20,833,180 
Lead, value at New York City, short 
NO ici Saka? Sead er etal es aa ei 209,240 3,766,320 
Zinc, value at New York City, short| 
BO as be ee Fe ES UR: Re 
Quicksilver, value at San Francis:o, | 
WE STR ERPS ae ace el 30,454 290,549 
Aluminum, value at Pittsburg, lb. .../ 5,200,000 343,200 
Antimony, value at San Francisco, | 
eS ere a 1,275 50.375 
Nickel, value at Philadeiphia, 1b... 22,541 1,713 
OL PS le ee Me ue Coe none nonv 
Platinum, value (crude) at San Fran-| 
cisco, troy ounces... ty ik a 300 360 








Total value of metallic products... ... | — 105,443,617 


NON-METALLIC (SPOT VALUES). 
Fuels— 


Bituminous coal, short tons -..._ ...| 193,321,987 | 33,587,061 
Pennsylvania anthracite, long tons...| 53,944,647 | 17,628,426 
Dad ae Sire eee — 4,004,975 
Petroleum, barrels ses ase ave | 0F,070,850 | 12,920,781 
Structural materials— 
MMR OMEN GS aa cee oany OS a) — 2,250,000 
Cement, barrels ... cee eee} 24,811,407 2,883,411 
eae | — 8,947,315 
Abrasive materials— 
Corundum and emery, short tons ...! 4,900 30,120 
Garnet for abrasive purposes, short 
WUE Vase! dea etd eos Sea sin 2 asl 2,765 19,865 
pte ine it ae eae -- 135,117 
Infusorial earth and tripoli, short 
aglaw ec er ae ade 4,634 7,406 
NA. S82 Ts Ss ge — 5,623 
| - 41,656 
Chemical materials— 
ERR IL eae oc" keg “cr'ns cep. ded 227,976 
DL ee ne er 433,004 21,420 
Fluorspar, short tons ... 15,900 19,320 
Gypsum, short tons 479,235 257,416 
Maris, shorttons... ...0 0.0 00.0 os] 000 6,000 
Phosphate rock, long tons... .......| 1,515,702 1,016,815 
Pyrites, long tons a Sit ied 174,734 108,650 
Salt, barrels... ... ... ... ... ...| 18,356,508 1,501,837 
Sulphur, short tons ... ... 0... ...| 4,830 21,500 
Pigments— 
arytes (crude), short tons 41,894 27,905 
CONRINGRIAGOM ics eS Oe 19,230 3,702 
Mineral paints, short tons... ... ...| 63,111 145,680 
40,146 642,336 


Zine white, short tons... 




















Miscellaneous— 
Asbestos, short tons ... ... ... ...| 681 2,368 
Asphaltum, short tons 75,085 110,800 
Bauxite, long tons ee 35,280 25,119 
Chromic iron ore, long tons... ... none none 
Clay (all other than brick), long tons -- 250,000 
Feldspar, long tons ... ...,...  ...| 27,202 45,709 
Fibrous talc, short tons 54,655 87,630 
Flint, long tons ... ... ... 37,852 46,269 
Fuller’s earth, short tons ... ... ... ont 15,929 
1 : f Crystalline, Ib....  ...| 2,900,782 ‘ 
Graphite, 1b. | Amorphous, tons... | 2,324 38,421 
Limestone for iron flux, long tons ...|. 6,707,435 939,041 
Magnesite, short tons... ... ... ...| 1,280 3,696 
Manganese a ions ee) ; = 16,456 
- "ecco dhne dt ee 08,57 14,117 
Mica, Ib. (Sorepytome: ws i es 1,505 6,178 
Mineral waters, gallons sol 39,562,136 1,189,606 
Monazite, lb... 2... ... 350, 4,000 
Ozocerite, refined, Ib.... none none 
a ti er —_ 37,154 
Pumice stone, short tons ... 400 2, 
DIMERS See aie ase) cto ee des 230 206 
Soapstone, short tons... ... ... .. 24,765 66,161 
Total value of non-metallic minerai| 
ON a age lade oejace. ~ ua? wae —- 89,558,172 
Total value of metallic products... ... | 105,443,617 
Estimated value of mineral products 
unspecified i Nad naa gages ae 200,000 
CRN LONOE cic dee cee draw e aN -- | 195,201,789 
| { 
INSTITUTION OF EZECTRICAL ENGINEERS.—An Address was given 


last week before the Manchester section of this society by Mr. Behr 
upon kis proposed mono-railway between Liverpool and Man- 
chester. e proposed to run the trains at an average speed of 
110 miles per Seon and he calculates that the energy necessary to 
obtain that speed would require on a train weighing about 45 tons 
a maximum of 1500 horse-power. That power would require 2000 
horse-power in the central station, and they estimated that the 
gradients of the line would require between 450 and 500 horse- 
power, or about 700 horse-power in the central station. As there 
would always be a ten minutes’ service, with two carriages starting 
—one from Liverpool and one from Manchester—and two carriages 
running on the line, the total power required at the central station 
would be 5400 horse-power. If they provided 50 per cent. for 
pny exam and breakdowns, a total power at the central station 
would be required of about 7500 horse-power. The voltage at the 
central station would be probably between 12,000 and 16,000. 


GLascow UNIVERSITY ENGINEERING Society.—A Lecture was 
given last week by Mr. Shrapnel Smith, the hon. secretary 
of the Liverpool Self-Propelled Traffic Association. The 
lecture was entitled ‘‘Automobilism up to Date,” and was 
illustrated by lantern slides showing the development of 
the motor carriage from the earliest record. Mr. Smith urges 
the use of motor vehicles for three chief reasons: First, it will 
relieve the horses of hard drudgery, which, in Liverpool, means an 
average of six to seven tons for two horses. Their uses need not de- 
crease the number of horses in use for light service. Secondly: The 
horse being as long as a vehicle, removing the horses is equivalent 
to doubling the street area. Thirdly: The low cost, which is about 
5s. per ton per day with full load for thirty to forty miles. In 
comparison with oil and steam-driven conveyances the lecturer did 
not favour electrically-driven motor cars under existing conditions, 
excepting when economy is not a consideration and where current 
is available.. He knew of no cell which after six months’ use did 
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not lose 50 per cent. of its capacity. 
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POWER GAS AND LARGE GAS ENGINES FOR 
CENTRAL STATIONS.* 
By Mr. Hersert A, HumpHREY, Member, of Northwich. 

During the next few years the design and erection of large 
central power stations for the generation and distribution of 
electric energy in bulk promise to be the most important and 
interesting problem wi which mechanical engineers in this 
country will have to deal. The new stations will not only be larger 
than any now existing, but every possible effort will be made to 
reach a degree of economy in the production of power, such as will 
surpass any previous results. : 

Central station work in this country, so far as magnitude of the 
undertakings is concerned, is undoubtedly behind when compared 
with American and continental practice ; but the future develop- 
ment promises to be on an unparalleled scale, as indeed it must be 
if the rapidly-growing requirements for lighting, traction, and 
general power are to be met. Although it is not probable 
that in the next few years London, for instance, will be able to 
show the enterprise of New York, which has in hand the construc- 
tion of three power stations, where in each case the maximum 
capacity will exceed 70,000 horse-power, yet London has its 20,000 
horse-power station at Bankside, its 10,000 horse-power at Deptford, 
and its 7000 horse-power at Willesden, also several stations 
running the latter rather close. Then in the provinces, Manchester 
is erecting its 100,000 horse-power station, which, if carried to 
completion, will leave Edinburgh, Liverpool, Glasgow, and 
Brighton, which are the next largest, a long way behind. © : 

There are, however, some schemes for supplying electricity ‘in 
bulk,” recently considered by a Select Parliamentary Committee, 
which may be the beginning of even greater things; and it is to be 
hoped that the short-sighted policy of municipal authorities will 
not be allowed to interfere with the progress of a movement 
destined to become of national importance. 

The sale of electricity in Great Britain is now over one hundred 
million Board of Trade units per annum, or three times what it was 
four years previously. The capital expended in electric supply 
undertakings already exceeds sixteen million pounds sterling, and 
the capital outlay for electric traction is even greater ; yet at this 
moment the number of miles of electric tramways under construc- 
tion in Great Britain is fully equal to the miles of route already in 
operation. Last year eighty-nine provisional orders for electric 
lighting were granted. Electric railway and tramway Bills and 
tramway provisional orders numbering forty-six received the 
Royal Assent ; also applications for twenty-one light railways to be 
worked by electricity were received. ; 

These facts point to great additions to our central stations, but 
it is neither for lighting nor for tramways that the real bulk of the 
energy will in the approaching future be required, but rather for 
manufacturing purposes. Whenelectricenergy can be generated and 
distributed at such a cost as to displace the use of the steam power 
plants now operating in manufacturing works, the inauguration of a 
new era of centralisation in the supply of power willhavecommenced, 
the importance of which cannot be over-estimated. The average 
total cost of a unit of electricity generated by electric-supply 
undertakings in this country for 1898 was 2°8ld., of which the 
expenses of generation amounted to 1'79d. With improved load 
factors this figure would be less ; but those who know the actual 
cost of steam power generated on manufacturers’ premises will 
appreciate how much this figure must be lowered, if the manu- 
facturers are to be induced to take electric energy in bulk from 
outside companies. It is known that several companies will, under 
certain conditions, supply electric energy for power purposes at 1d. 
per unit, this ry gp because of the higher price paid for 
lighting current ; but even this figure is too high for manufac- 
turers who would require large currents. In an appendix, the 
author has tabulated the approximate cost of power under different 
circumstances, and from these figures it becomes clear that, unless 
the price is reduced to something like fd. per unit, only the smaller 
manufacturers will benefit by the wholesale adoption of current for 
power purposes supplied from central stations. 

Where, then, is this cheap supply of electric energy to come from ? 
In this country we have not the Niagara Falls with their 7,000,000 
horse-power to draw upon, or even the 600,000 horse-power of 
waterfalls said to be available in Switzerland, and it is certain that 
we must rely on the coal supply as the only cheap source of 
power available in really large quantity. It is the object of the 
present paper to inquire into the question of the use of power gas 
and large gas engines as a factor in the solution of the cheap power 

wroblem. 
The central stations which have so far adopted power gas and 
gas engines in this country are comparatively few and small. Of a 
total of seven stations the largest has an aggregate of 650 horse- 
power, and the largest unit in use is 200 horse-power. The reason 
for this state of things may be easily summed up. In the first 
place, until recently no gas producer was commercially available 
which could make a reliable gas sufficiently cheaply or from any 
but expensive fuel, such as anthracite or coke ; and, secondly, no 
gas engines of large size had been in use for a sufficient period of 
time to satisfy electrical engineers as to their suitability for working 
under station conditions. These reasons exist no longer, for there 
is in the Mond producer plant the means of converting cheap 
forms of bituminous coal or slack into a clean gaseous fuel, suitable 
in every way for use in gas engines, and at the same time recover- 
ing the ammonia of the coal as a valuable by-product. The net 
effect is that the fuel cost per unit of electricity generated is, in- 
cluding all cost of labour, repairs, &c., at the gas producer and 
recovery plant, less than one-twentieth of a penny per unit at the 
switchboard. ‘his figure represents the cost under actual condi- 
tions of continuous running at Winnington, without allowing full 
credit for the sulphate recovered. 

Secondly, gas engines of 500 horse-power are already numerous, 
and one of 650 horse-power has been at work over a year, while 
others of 1000 and 1500 horse-power are building. The author 
has been on the Continent and in America with the special 
object of studying the question of large gas engines, and has had 
the opportunity of seeing the easy comfortable way in which the 
650 horse-power Westinghouse engine does its work. Mr. George 
Westinghouse told the author that the Westinghouse Machine 
Company had sufficient experience to make them feel quite con- 
tident of their ability to build 2000 and even 3000 horse-power 
engines, and run them with perfect success. 

The special features of gas engine practice, which have enabled 
gas engines to be made of powers far beyond those formerly thought 
possible, may be briefly stated. The most important is the 
improvement in the design of the cylinder liner, the piston, and 
the valves, whereby they may all be efficiently water-cooled ; and 
probably a time will soon come when no engine of more than 17in. 
diameter will be constructed without a water-cooled piston and a 
high degree of compression. ‘I'he better shape given to the clear- 
ance space, the disposition of the valves in this space, the introduc- 
tion of induced and positive systems of scavenging, and the better 
understanding of the causes of pre-ignition, have all aided in the 
forward progress of the gas engine, and a noticeable strengthening 
up of all working parts has taken place. Thus the Westinghouse 
practice is to make the crank shaft half the diameter of the piston, 
and in larger sizes even more. For example, with a 34in, piston 
the crank shaft is made 19in. diameter. Improvements in the 
breech-end castings, better arrangements for the contraction and 
expansion of the metal, improved means of ignition, and items of 
this nature are too numerous to mention, but all help in marking a 
step-by-step progress in the attainment towards gas engines of great 
power. 

In another appendix particulars of some large gas engines are 
given. Two further appendices contain the data the results of a 
trial of a 400 horse-power Crossley gas engine carried out by the 
author. Here it is shown that the normal load trial of this engine 
gave a consumption of 60 cubic feet of Mond gas per hour per 
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indicated horse-power, equivalent to a thermal efficiency of 26°2 

r cent. The gas was measured by a large station wet meter of 

,000 cubic feet per hour capacity, erected specially for the 
experiments, and in another appendix the author has enumerated 
the precautions taken to ensure great accuracy in all the measure- 
ments of quantities involved in this trial, and in the other 
experiments recorded in the paper. Indicator ——_ of the 
Crossley ine, with their isothermal and adiabatic curves, 
together with the equations to the actual expansion and compres- 
sion curves, are given in the paper, but are not reproduced here, 
Other diagrams show how large the fluid resistance may become 
in a big engine, especially if the governor is cutting out explosions 
so that the suction stroke takes air only. The length, size, and 
arrangement of the various pipes have considerable effect on the 
bottom-loop diagrams, and these matters are worth careful study 
in each individual case. 

It was anticipated that the large Crossley engine would give 
fully 30 per cent. thermal efficiency ; but the makers have kept 
down the degree of compression to so low a figure that the average 
effective pressure is only a little above 601b. per square inch. 
Although this engine has to run at full load day and night, this 
extreme measure of precaution would be quite unnecessary if the 
pistons were water-cooled. However, it is the first engine of its 
size Crossley Brothers have made, and they are to be congratulated 
on having turned out a workmanlike and successful engine. More 
economical results are expected from the 500 horse - power 
‘* Premier” gas engine, which unfortunately was not delivered early 
enough for the tests to be carried out, and the results included in the 
present paper. This engine, when tested at the Premier Company’s 
works at Sandiacre, with Mond gas, showed a mean effective pres- 
sure of 103 lb, per square inch, but there were no means of accur- 
ately determining the gas consumption. Jt is expected that 650 
horse-power will readily be obtained from this engine, which is 
now one of the largest two-cylinder engines in existence. 

Though Mond gas is a most perfect fuel for gas engines, there is 
another ideal fuel which, unfortunately, is not found in this 
country. The use of natural gas in the Pennsylvania and other 
districts of America has given a stimulus to the employment of 
gas engines in the United States, but in a comparatively few years’ 
time oe sources of supply of this gas will be practically 
exhausted. The figures of a brake trial for a Westinghouse 
gas engine using natural gas, as abstracted for the author from 
the books of the Westinghouse Machine Company, when he 
had the pleasure of looking over their carefully-kept records, 
are given. These figures i the excellent economy of over 
24 per cent, thermal efficiency, calculated on the brake horse-power 
and in a comparatively small engine. The system of governing 
by controlling the quantity of gaseous mixture of constant quality 
has been well worked out in Westinghouse engines, but is really 
only applicable to the case of arichgas. It was stated that in the 
large engines a pg ey Sey of 9 cubic feet of natural gas per 
brake horse-power hour had been reached, and there are hopes of 
lowering the record to 8 cubic feet with the 1500 horse-power 
engines. 

America, France, Germany, Belgium, and lastly England, are 
now turning out large gas engines, and the author has information 
to show that the orders for large gas engines exceeding 500 horse- 
power collectively amount to over one hundred engines, With 
such results before us, the time has certainly arrived for a careful 
study of the advantages to be gained by the adoption of a com- 
bined Mond producer plant and gas engines ; and the subject may 
be considered under the following headings :—The possibility of 
using cheayy fuel, and of recovering its ammonia, The greater 
economy of gas engines as compared with steam engines, The 
simplicity and reliability of gas engines. Gas producers better 
than steam boilers. Costs. 

Mond gas.—The first of these headings has been the subject of 
Dr. Mond’s experimental work on gas producers started in 1879, 
and carried out on a large scale for a number of years at Win- 
nington, Cheshire. This work resulted in the solution of the 
difficult problem of converting the cheap forms of fuel into a good 
gas of uniform quality, in such a way that the ammonia existing 
in the fuel is not destroyed, but recovered as a by-product. 

Each Mond producer of the ordinary size used at Winnington is 
capable of gasifying 20 to 24 tons of slack per day of twenty-four 
hours, and the volume of gas furnished from one ton of fuel fed 
into the producer varies from 140,000 to 160,000 cubic feet, 
according to the quality of the slack, and is sufficient to develop 
2000 indicated horse-power hours when utilised in a gas engine. 
The value of the sulphate of ammonia recovered from one ton of fuel 
is, at present prices, 8s. naked at the works, 

In appendices and tables are given the most recent figures 
relating to the Mond producers as worked at Winnington, where 
the gas is used for a great variety of purposes. These figures 
show the analysis of the slack used, the gas made, and the ashes 
drawn from the producer ; also weights, specific gravity, yield of 
gas, calorific values, air required for combustion, specific heats, 
and other figures ; in fact, all such information as will enable an 
engineer to make any calculations he may require in adopting the 
plant for central station work. 

(To be continued.) 








* LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAVAL ENGINEERS, 


Sir, —There are some points in your leader of J6th inst. on the 
above subject on which I should like to make a few comments, if 
you will allow me, after which [ propose to deal with the remarks 
of ‘‘Fidley House” in his letter published in Tur ENGINEER of 
23rd inst. Given the choice of the two lines of service on board 
our war vessels, that of the deck officer, executive, or line ofticer, as 
the Americans call him, would no doubt be the one nine out of ten 
engineers would elect to serve in, at least after they had had ex- 
perience of the subordination and disabilities which service in their 
own line entails on them. As usual, in arguments on this question, 
the ever-present social stigma attaching to engineers takes the 
first and prominent place in your leading article. It is not, how- 
ever, a question of superior social status as such in the executive, 
for, as you point out, in the American navy both classes of officers 
are originally trained alike, and they are, I believe, recruited as a rule 
from the same social classes, In our own Navy, too, the social 
superiority of the executive line is not one which they can lay 
general claim to apart from the social position which their rank as 
naval officer confers.upon them, A study of Burke’s “Peerage 
and Landed Gentry ” and other similar publications in conjunction 
with the Navy List will show that, with the exception of a very 
small percentage, the executive officers have no claim to superior 
social status over their brother officers in the civil branches. Naval 
social position is quite unique, and is altogether independent of 
any claims to exclusiveness based on civil prerogative. The social 
exclusiveness of the naval executive officer is entirely naval, and 
has been handed down to him by the traditions of the service, the 
manners and customs of generations of naval officers, and is at 
the present time one of the dominating forces which mould the 
mind and character of the budding naval officer during his course 
of training in the Britannia as- naval-cadet. Any one who knows 
our naval officers will recognise this fact. They are amongst the 
last of people to put on airs-on the basis of their social position 
outside the service, but the whole bent of their minds is against 
the slightest infringement of the hard-and-fast rules of conduct 
which would endanger in any way their social prerogative as the 
naval executive. They look on the Navy and ail its honours and 
privileges as their heritage, to be held absolutely and inviolably 
their own. It is a singular (hing that this class prejudice—for it is 





nothing else—is backed up by the public and the Press alike, yet 
no doubt in many res} it is a good thing, and proves that the 
man who thinks highly of himself will, as a rule, gain the high 
opinion of other people. The engineers object only that this 

ould be the prerogative of the executive officer alone. Why 
should not the prestige attaching to the naval officer be shared 
also by him, when he is socially, intellectually, and educationally 
at least equal ? : 

It is an extraordinary and painful fact that engineers are the 
very first to cry down their own profession ; they cannot bear for 
anyone who calls himself an engineer to pretend to pose at the 
same time as a gentleman. In our large engineering firms the 
same spirit is shown ; ouse engineers of large experience are 
passed over, and the highest positions in the firm are given in 
many cases to retired naval officers, or even to ype gentlemen 
without any Scam. knowledge whatever to start on. The 
whole gist of your article tends to unduly mye the import- 
ance of mechanical skill and talent ; and the that a staff of 
fairly-educated superior mechanics would be sufficient extn: 3 in 
order and efficiency the complicated machinery of our battleshi 
is held to debar the highly-educated and trained engineer, who 
has to advise and direct them, from claiming the title of “‘ gentle- 
man.” At least this is the impression left on one’s mind. ould 
you deny him the social status to which his rank as naval officer 
should entitle him, in common with his confréres in the executive 
line? Do you really think that the engineering department 
in our warships should be without a properly qualified officer 
and gentleman to represent it, and that all the important 
mechanism of the ship, and three-fourths of her hull, should be 
without a representative engineer of more importance than an 
ordinary ‘skilled mechanic? No; although “‘ Fidley House,” and 
some who think with him, may hold this view, the last clause in 
your article saves the position. ‘‘Let the engine-room work be 
done, from first to last, by a highly-paid crew of very competent, 
practical men, with warrant rank if necessary, under the control 
of an officer who might be termed lieutenant or captain of en- 
gineers, zoning with the executive, and as highly trained as we 

lease,” &c. 
¥ Now, this embodies what the large majority of naval engineer: 
want. It is the solution of the problem to which all the efforts 
and the progress of the class has been directed, only they want to 
ensure that this captain or lieutenant of engineers is himself an 
engineer, not a naval executive officer without any engineering 
training or instincts pitchforked into the tion over their heads, 
to the permanent degradation of the engineering profession, both 
in the Navy and outside it. This is the crus of the whole position, 
and here lies the danger, that the naval engineer may find himself 
robbed of his birthright at the very instant when he thinks he has 
reached the goal. Let us have your powerful support in prevent- 
ing this danger, and we are all with you. We do not want more 
engineers, but the very best obtainable. This statement of our 
views will cover most of the field traversed by the arguments of 
“* Fidley House,” who weakens his case by manifest unfairness to 
us and ignorance of the a of the engineering staffs of our 
battleships. He is strongly afflicted with this fatal obliquity of 
mental vision to which I have already alluded—the incapacity to 
see any importance whatever in the performance of the onerous, 
dangerous, and highly important duties necessitated in keeping in 
order and efficiency the complex machinery and boilers of our war- 
ships. The challenge thrown out by ‘‘ Fidley House ” is rash and 
absurd, but I will gratify him by replying to it. 

Watch-keeping at sea is not by any means considered the most 
important duty of our young engineer officers. ‘‘ Fidley House” 
must know that most of these young officers are simply in training 
for the time when they themselves will have sole charge of a ship. 
I have for my staff here in a first-class modern battleship one senior 
engineer of eight years total service, and 28 years of age, and 
five others, the oldest of whoa is 25, and the others ranging from 
22 to 24, with from two to four years’ service. One of these young 
officers has to inspect the whole of the hull below the water-line, 
with the 48 separate compartments of the double bottom, 
quarterly ; and see that all is kept clean and in good condition, 
with all their sections and pipes, sluices and drain valvés, with the 
pumping and draining fittings; and the sea cocks and flooding 
gear of all the magazines. Another has charge of all water-tight 
doors and their fastenings—over 300 in this ship, not counting 96 
manhole doors on aoe bottoms—all fans and fan engines, 10in. 
automatic valves—about 60—louvres, and other ventilating valves 
and fittings. Another has to look after the two capstan and steer- 
ing engines, with all their gear ; boat-hoisting engines, coal whips, 
four steamboats, fire main with all its cocks and valves, all of which 
gear is in constant use. Another has the hydraulic pumping 
engines, with all their pipes and valves for working guns and 
turrets ; ammunition hoists, and all their gear; shell-room and 
loading rammers, recoil presses, &c.; half-yearly examine the 
mountings of all the 6in. and smaller guns; keep in order 17 
Whitehead torpedoes, full of delicate mechanism ; four submerged 
tubes and their gear; four sets of tziple air-compressing ma- 
chinery, with reservoirs, charging columns, and fittings; and 
three $60-ampere ekg engines and machines. Another has to 
keep all the books and store accounts, and look after all 
telegraphs, tell-tales, and indicators, helm signal gear, &c. 
The senior engineer is responsible to me for the whole of 
the main machinery and boilers, forced-draught fans, fire and 
feed pumps, fresh water condensers, distillers, evaporators, &c., 
and general supervision, All this work these young officers do, 
and do well, with only twelve skilled mechanics to look after the 
whole and do repairs under them. What mercantile engineer of 
the same age would care to have the same responsibilities, and in 
addition muster his men at divisions, be responsible that they are 
in all respects clean and well dressed and their kits complete! 
It must be remembered that eight or ten of these 15,000-ton 
battleships are constantly being manceuvred at steam tactics 
within two cables of each other at speeds varying from 10 to 14 
knots, If the slightest thing were to go wrong with the engines, 
telegraphs, controlling gear, or steering engines at such times a 
frightful disaster would almost certainly be the result. What is 
there in the steaming condition of an ocean liner which in any 
way resembles this ? 

I must apologise for this long letter, which could easily be made 
longer, but I feel that engineers in the Navy should have the 
support and sympathy, and not the abuse and misrepresentation, 
of the whole profession outside, and this I am certain they would 
have if the nature of their duties and the conditions under which 
they have to carry them out were more fully understood. 

December 18th. FLEET ENGINEER, R.N, 





Sir,— Your correspondent ‘‘ Mercantile Chief ” shows a singular 
want of grasp, and proclaims a very low ideal for the profession of 
marine engineering. Because he has taken a vessel across the 
Atlantic, and had charge of a warship’s engines, the assumption 
is made that his solely practical knowledge is all that is required 
on board ship—a liner or a man-of-war. Probably an intelligent 

aser who had served under him and made two or three voyages 
in the ship could—successfully too—steam her from port to port. 
As well say that, as I have known, an ex-bluejacket can pilot one of 
Armstrong’s cruisers down the Tyne, or a collier’s skipper navigate 
his vessel to the Brazils, that the educational standard required of 
the navigating officers is quite unnecessary. While the keynote 
‘educate ” is being sounded by Lord Rosebery and others, that 
England may vem 3 her place among foreign competitors, ‘‘ Mercan- 
tile Marine” thinks differently. ~ *-- 

By all means let us have practical men ; but, Sir, the engineer 
officers of the. Navy are practical men, they go through a higher 
class and a longer course of instruction than in the merchant 
service. In addition they havea sound theoretical training. To 
say that education makes a man afraid to soil his handsis, in these 
days, absolutely untrue. Has ‘‘ Mercantile Marine” ever seen 4 
gunnery lieutenant after a day at coaling ship, an engineer officer 
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after examining his boilers, or the officers of a torpedo boat 
destroyer after a week on a rough sea? And I have yet to find an 
officer who was ashamed of his condition. 

Thoroughly to carry out the various duties of the engineer 
officer, not only of the Royal Navy, but of the mercantile marine, 
with the ever-increasing and complicated machinery, the super- 
vision of hundreds of men, and to get the best results both from 
the machinery and men, it is necessary to have a highly-educated 
officer, and a gentleman. 


With to the new personnel scheme of the American navy, 
I was speaking a short time ago to an executive officer, who had 
been in the Oregon during the Spanish war. He informed me 


that this new arrangement was necessary, and right in principle, 
but. required a few adjustments, such as the introduction at a 
senior engineer officer, and a few minor alterations. The engineer 
had no difficulty in quickly picking up the deck duties, but the 
executive took far longer to master the intricacies of the steam 


a e 

conclusion, my opinion is that in the evolution of the naval 

officer, the two who will survive are the gunner and the engineer, 

the one to fight the age the other to keep her in fighting trim, 

but both executive in their own department. GINEER. 
Maida Vale, W., December 5th. 





WATER SUPPLY. 

Sir, —Your readers will note with much interest the description 
of the Malvern Water Company’s meter supply in THE ENGINEER 
of November 23rd. Water by measure was adopted there for the 
reason that the supply had run short, and it became compulsory 
that the drastic measure of supply by meter should be smear 
put into force, until new pee aces J powers could be obtained. 
Water by measure was not instituted for the purpose of increasing 
the revenue, and Mr. Maybury has not explained whether the 
charge of 1s. per 1000 gallons, and 8s, per annum meter rent, has 
been sufficient to pay the total expenses. If the works were 
owned by a company, probably a dividend could not be earned. 
Water engineers will be benefited by the perusal of the descrip- 
tion of one town in England solely supplied by meter ; the inter- 
change of opinion as to the apparatus in use, size, description, and 
number of meters employed, will help other small towns to initiate 
a similar system. My experience would not lead me to use Hin. or 
gin. meters, I believe the whole of the gin. meters once used at 
Manchester have been discarded. The original question raised 
was ‘‘the relationship between the cost of water wasted and 
the cost of detection.” At Malvern the whole of the services are 
metered, waste-water meters are used to prevent waste, and the 
output from the filters is accurately measured also by large 
meters, and I presume the consumption is 25 gallons per head. per 
day for domestic supply, but we are not informed at what cost per 
1 of the population this result is obtained with the most modern, 
the best apparatus, and recording instruments. For making use- 
ful comparisons we should know the consumption for street 
watering and sewer flushing. 

Rate per head has no meaning when comparing one town with 
another. The circumstances and conditions of each town must be 
fully explained, otherwise the statements made may be very 
inaccurate and misleading. We are promised by the British Asso- 
ciation of Waterworks Engineers a stereotyped form on which to 
record accurate general information, in order that all the facts and 
tigures may be tabulated by a perfect system for ready compari- 
son. The information will be supplied by members of the associa- 
tion, therefore it will be fully guaranteed, and‘help to solve the 
various questions mooted in this discussion. Will Mr. Maybury 
kindly explain if Malvern is a water-closet town entirely? Is a 
two-gallon flushing cistern used? or have the Water Committee 
given way to the sanitary authority allowing the use of a three- 
gallon apparatus ? 

I take it that all the meters are owned by the Urban District 
Council, and that they are all fixed in the pavement, and kept in 
repair by this authority. Although the result is highly ae 
yet when we know all the circumstances and compare with well- 
regulated and similar towns, the statement of facts and general 
results, does not induce one to revert to the sale of water for 
domestic puposes by measure. The capes of removing meters 
and washing and repairing them on the pavement at a cost of 6d. 
per meter will not commend itself to the distributing engineer 
who does not control the use of the public thoroughfare. "tt this 
peculiar meter requires to be constantly removed for washing out 
and cleaning, &c., it does not compare favourably with the 
positive meters which have stood the test and proved their dura- 
bility. It is quite as economical to change a meter and take it to 
the shop for repairs as it is to wash and fettle it up i situ. M 
experience has shown that the best make of positive meters will 
run for three years without cleaning, and measure water of a 
uniform hardness of 18 deg., registeri with extreme 
accuracy all the time. It is not sufficient to take a meter out on 
the pavement and wash it. If the instrument has done any work 
at all it should be taken to the shop, placed on the test tank, and 
tested at the pressure that it usually works at. 

Mr. R. C, Frain, in your issue of November 30th, has put the 
question of the prevention of waste of water very clearly when he 
says, ‘‘The engineer should be supported in his endeavour in a 
whole-hearted manner, and empowered to take proceedings in all 
flagrant cases of wilful waste and neglect. Such a practice would 
have equally as good an effect as fixing a meter on every service, 
The rules and regulations provided by most water companies, if 
rigidly enforced ‘by law, would check a large proportion of the 
waste. The Acts of Parliament have allowed penalties for wilful 
waste by the consumers, viz., leaving the taps running day and 
night to flush drains, leaving the hose running all night, and fixing 
automatic flushers direct on the main, contrary to the regulations. 
The fine allowed by Act of Parliament should be strictly enforced 
for all such waste.” 

1 cannot agree with your correspondent when he says there is no 
check on the night inspector’s work. Take a town of 60,000 in- 
habitants ; three night men will stethoscope every service in a fort- 
night, working their districts with ularity, and bringing in 
their reports every borag 3, It will seen by the recording 

auges whether the work is ing done efficiently by the pressure 
eeping up to its normal = t; but if the men are withdrawn 
from the night work, the leaks will increase and the pressure 
gradually decrease. If a ‘‘loafer” was employed he would be 
readily detected, as his district report sheet would show his neglect 
of duty. The comparison of report sheets and recording gauge 
diagrams being made every morning, the experience thus gained 
is sufficiently accurate and clear to enable the detection of any 
dereliction of duty, and is a thorough check on dishonest night 
workers. 

From the diagrams of the pressure recorders, or the Glenfield 
water-level recorders as used at Rochester, most valuable informa- 
tion may be gained, and if comparisons are made daily the 
recorders will be found to be the pulse of the supply. We have 
read much of the method of preventing waste by the use of the 
stethoscope and by the use of waste meters, but the system of 
detecting waste by what is known as the ‘“‘hammer test” has never 
been described, and a word or two as to its merits would be 
valuable. Mr. Frain has removed the house cisterns from all 
houses, as was done in the East End of London, but the East 
London Water Company has thereby been taught a severe lesson. 
The loss of storage cisterns was the cause of great trouble to the 
company now seeking powers to compel the owners to replace the 
cisterns, 

A cistern formed as the ‘‘Simplex,” which is simply an enlarge- 
ment of the service pipe, must be taken asa satisfactory storage. In 
my case the tenant of nearly every house, however small, takes in 
lodgers, and sometimes repairs of mains, services, &c., have to be 
executed, often taking three to four hours; and without cisterns 
and a proper water supply these houses cannot be said to be in a 


of health’s requirements in any modern health resort—see leading 
article, THE ENGINEER, August 20th, 1898, and December 9th, 


Mr. Frain has not replied to the question as stated in Mr. 
Jenkins’ paper, viz., ‘‘ the relationship between the cost of water 
wasted and the cost of detection and prevention of waste.” 1 find 
the cost per 1000 of the Oe cae is given in several instances in 
Tue ENGINEER of J and August 10th. Mr: Frain states 
that 54d. per 1000 is the price obtained for water sold in 
his town. What is it idered fair to allow for water saved 
by the use of his waste meter system ! B, A. W. E. 

December 18th. 





TEST OF A FERRANTI ENGINE AND DYNAMO, 


Si1r,—I have pleasure in po Bnet fers the results of a steam 
consumption test made on a 300-kilowatt steam alternator supplied 
recently by Messrs, Ferranti, of Hollinwood, to the order of the 
Cardiff Corporation, 

The figures are sufficiently good to interest, I believe, several of 
your readers, and the names of the gentlemen who conducted the 
tests are a guarantee of their reliability and accuracy. 

The plant comprises a vertical hg a condensing engine, 
having cylinders 18in. and 34in. by 18in., with an alternator of 
Ferranti’s well-known copper armature type between the ng 

ressure and low-pressure engines, the whole designed to give 

ilowatts; 2500 volts, by 120 ampéres, 40 periodicity and 200 revolu- 
tions per minute, The valves are of the gridiron types driven by 
cam-gear, the governing being effected by a throttle valve, and 
peed is forced lubrication, The alternator drives its own 
exciter, 

The test was made on November 8th, 1899, there being present 
on behalf of Messrs, Ferranti, Mr. M. Longridge, Mr. A. B. 
Mountain, and Mr, Gillett. On behalf of the Cardiff Corporation 
there were Mr. H. R. J, Burstall and Mr. Llewelyn B. Atkinson. 
The test was started at 9.15 a.m., and continued at full power 
until 4.12 p.m. 

The steam from the engine was discharged into a surface con- 
denser which only received the steam of this engine. The air 

ump a was measured by being run into two barrels, one 

ing filled while the other was being emptied, each being filled 
up toamark. During the trial sixty-nine pairs of barrels were 
used, making a total of 53,030 lb. The next day a test was made 
to ascertain whether the condenser was tight, and it was found a 
leak equal to 1 per cent. existed, making the total water used 
52,500 lb. It was found that 92 lb, of water had collected in the 
drain sump under the engine, having escaped from the glands, 
which has to be added, making a final total of 52,592 lb. The 
duration of the trial being 6°95 hours, the quantity of steam used 
by the engine was 7568 lb, per hour. 

The vacuum, as measured in the exhaust pipe close to the engine, 
was 18°7in., or 9°2 lb. per square inch. The alternator was run 
on a water resistance, the power was measured by a number of 
ammeters and volt meters, one of each being chosen after com- 
comparison with a Kelvin watt balance as being the most accurate, 
and readings were taken every fifteen minutes. There was also a 
Thompson recording volt meter, which was read every thirty 
minutes. 

Each of the instruments read during the trial was sent to the 
Board of Trade Laboratory immediately after the trial for cali- 
bration, and the ry corrections have been made in the cal- 
culations, The mean output of the alternator was 315 kilowatts, 
and the mean horse-power shown by the indicator cards was 499, 
at the mean speed of 204°9 revolutions per minute as got from the 
engine counter. 

The combined efficiency of the engine and alternator, taking the 
above figures for electrical output and indicated horse-power, was 
84°6 percent. Taking the figures actually obtained, the steam 
per kilowatt hour was 24°03 lb., being practically 2 lb. below that 
—— by the specification. 

think this is very good, and if the vacuum had been 26 or 27in., 

the result of course would have been materially better. No 

— preparations were made to prepare the engine for this test. 

he steam was not superheated, and supplied from boilers of the 
dry-back marine type. 

Electricity Department, 

Cardiff, December 11th. 





N. APPELBEE, 
Electrical Engineers. 





VENTILATION. 


Sir,—I have read with interest the letter of your correspondent 
Mr. William Ingham, published in. your 30th November number, 
and note that‘ good ventilation has resulted from his chimney- 
draught system, results having shown 8 parts per 10,000 of ‘‘ the 
rich steams of sweet humanity.” Was the experimenter the only 
occupant? I have quite dismissed in my own mind the possibility 
of any but a mechanical ventilation system ever satisfactorily 
dealing with the problem of public ventilating and warming, and 
when your correspondent la into the suggestion of hospital 
work by the furnace system, [ cannot but believe he is ignorant of 
the conditions to be provided for. Why not leave ventilation to 
the properly-qualified beecyy | engineer? Let the medical 
officer of health, the architect, the consulting, ventilating, and 
warming engineer work to ths mutual benefit of mankind, and 
more pleasant buildings will arise here in England as they have 
sprung up in the United States, and almost everywhere on the 
Continent. Of course here in this naturally atmospherically-filthy 
city of London, one gets acclimatised to either hot or cold, and 
we delight in sitting through a play at the theatre in a semi- 
football-league condition of moisture, but then our Irvings, our 
Terrys, our Trees, are so good that we ignore the presence of the 
toxic poisons and the tiny but potent bacteria which also play 
their parts in life’s comedy of errors, 

There cannot be a better system of warming and ventilating 
than the plenum system of downward ventilation, forcing air in 
near the ceiling at a low velocity, and mechanical extracting near 
the floor also at a low velocity. Just think what it means! All 
the dust, the product of the pulverisation of shoe leather, is 
carried rapidly away, and the upper part of our dwelling places 
and rooms becomes a reservoir of fresh warm air, ually de- 
scending to be discharged near floor level. For public buildings, 
electric fans or air-propellers and steam heaters may be used. For 
rivate houses, electric-air propellers and hot-water heaters. In 
infectious diseases hospitals, where sometimes as much as 5000 
cubic feet of fresh air per hour has to be supplied, for not only 
carrying off, but diluting the pathogenic Sesteala, and where 
cubicles for each patient are sometimes used, anything but a 
mechanical system is totally inadequate. The extraction air, rich 
in parasitic organisms, may be actually cremated, and so destroy 
the germs of diseases and their spores as well. Mr. Ingham’s re- 
marks as to draught ure really very amusing ; ventilation itself is 
derived from the Latin ventus, meaning a wind, and no two people 
born into this world alive as to draughts—there is no Petter 
anemoscope or draught indicator than a bald head! A carefully- 
designed mechanical plant need not pry i even the fortunate 
possessor of such a distinguishing mark of thought ; so nine years 
spent at this branch of civil engineering has led me to think. 

67, Finsbury Park-road, R. Gorpon Mackay, 

London, December 5th. Assoc, M, Inst, C.E, 





ENGLISH AND AMERICAN RAILWAYS. 


Srr,—I deeply sympathise with your correspondent, Mr. P. 
Howell, F.8.8., in his complaint of English railway statistics, 
the shortcomings of which he has indeed greatly understated. 

In the first place, the official return of the total) number of pas- 
sengers is quite incorrect, a through ticket over two or more lines 
scoring one for every line traversed. The anomaly of this becomes 


Edinburgh counts as two, while he who books at King’s Cross for 
the same destination counts as three. As all through tickets are 
handled and the fares on at the Clearing House, it would 

ectly my for that institution to supply the to be 
deducted, but they do not, and so the return is too high. It is 
also too low, much too low, no attempt being made to take into 
account the journeys of season-ticket holders. It would be easy 
to do this with fair approximation. Some stich estimate is,’ more- 
over, essential to any attempt to measure the work done by our 
trains. ‘I'he ‘‘ number of season tickets” is a perfectly useless and 
meaningless item of information; in fact, the w —_— 
system of railway statistics is a scandal and a disgrace to a civi 
country, and will never be of real use until re-modelled on the 
basis of the ton-mile and passenger-mile units. 

In comparing American and lish railways, it should be borne 
in mind that our subur traffic is in magnitude quite un- 
paralleled in any other country. In America local passengers are 
carried mainly by electric tramways. There are not wanting 
signathat this will ultimately be the case in this country, and our 
main lines so be freed for through fast trains. I look forward to 
the time when our expresses will run as the Atlantic city flyers, 
and with their punctuality, and our fares correspond with those 
of, say, Belgium—but that time is not just yet. 

oS d, West Hampstead, N.W C. M, WarteEs, 

, Westbere-road, West Ham , N.W., 
December 15th. 





THE VICTORIA NYANZA, 


S1r,—In one of the local newspapers here I see an extract from 

our paper in which it is stated that the area of the Victoria 

yanza Lake is 27,000 square miles, or upwards of 81,000 million 
square yards, This lake has but one inlet, I believe, and the 
question I would beg to submit for consideration is, could not the 
crest of this inlet be raised by 1 or 14 yards, so that some 
100,000 million cubic yards of water could very economically 
stored in such a natural reservoir? The expense of such a project 
cannot by any possibility be very great ; at all events, its investi- 
gation is well worth considering, for if water can be stored in this 
manner in the Victoria and Albert Nyanzas, a more abundant 
supply would be secured for the whole valley of the Nile. On the 
God avery works all the weirs are supplied with shutters a yard 
high to keep up the water ; these shutters can be raised or lowered 
by common screw gearing, and are easily worked by a couple of 
Lascars. If any floods occur during the rains the shutters are 
raised, inch by inch, as required to pass off the flood waters, and 
then lowered to keep up the waters in the canals, the length of 
weir having been determined, so as to keep the level down to 3ft. 
as much as possible. It appears to me that some such plan could 
be adapted to these great African lakes, and there would then be 
no occasion to go to the enormous expense of constructi t dams 
across the main streams of the Nile, and I think you will allow 
this suggestion to appear in your valuable journal. People at 
home are becoming alive to the importance of storing water in such 
countries as South Africa and India, and Egypt offers so 
fine a field to begin upon, from its proximity to Europe, it is to be 
hoped that this great suggestion of the late Sir A. Cotton’s will 
soon be fu._y worked out there, 

Bungalore, Madras, 

November 20th. 

[No studies have been made with regard to raising the level of 
the Victoria Nyanza, although the possibility of doing this has been 
vaguely suggested.— Ed. E. | 
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THE EFFICIENCY OF FANS. 

Str,—In referring me to the article by Dr. Lodge in your issue 
of January 4th, 1889, “‘ P. W.” is strongly supporting my theory 
regarding the action of the diverging pipe. For I find that Dr. 
Lodge expressly states that the pressure of the air is less at the 
throat than at the large end of the pipe, and, further, he prove= 
mathematically in a particular example that the pressure at the 
— point must be 2}in. of water greater than that at thé 
throat. 

Now the surprising’ feature is that, having arrived at this fact, 
Dr. Lodge faiied to follow the matter to its logical issue by demon- 
strating that as a consequence of this diminished pressure or 
partial v , the atmospheric pressure must at once come intvo 
action and assist the fan. All the observed facts and all the 
known practical results are entirely consistent with this theory ; 
and, moreover, there is no other or rival theory which is in apy 
way supported by those facts and results. 

If perchance ‘‘P, W.” can set forth any such rival theory, it 
will be far more conclusive than his mere.denial of my facts and 
contentions, and I shall be pleased to give it every consideration ; 
but it is essential that any arguments he may advance must be ob- 
tained from, or be based upon, the results of actual experiments, as 
are the whole of my statements. W. A. GRANGER. 

Brooke-road, Stoke Newington, N., 

December 17th. 











S1r,—In further reference to this question, permit me to refer 
Mr. Granger to an interesting illustrated report cn the trial of a 
Guibal fan, published in THe ENGINEER for November 22nd, 1878. 

December 18th. P. W. 





LEVELLING STAFF, 


Sir,—Your correspondent Mr. Herdman says in his letter on 
this subject that ‘‘ much can be said in favour of the Scotch staff.” 
After thirty years’ experience of the “‘Sopwith,” and also knowing 
well the Scotch staff, the only advantage I can see that the latter 
possesses over the former is its cheapness—of course a great con- 
sideration. 


December 14th. J. Gov. 








Hose ArMour.—A specimen of a new form of armour for india- 
rubber hose has been sent to us by Wallach Bros. It consists of a 
plaited tube of narrow steel tape. There are sixteen strands in 
the sample before us, each about 2 mm. wide, and very thin. The 
strands are well galvanised to prevent rusting. It is suitable for a 

ipe about lin, diameter outside, and we should imagine would be 
fond very efficient. We understand that a variety of sizes is 
made. It reduces the flexibility to a certain amount, but not 
sufficiently to be prejudicial in most cases. 


BETHNAL GREEN Free Liprary. — The Committee eppeal at 
this season on behalf of the institution, which has now m in 
existence about twenty-five years, situated in a densely-popu- 
lated East-End parish of 130,000 inhabitants. Bethnal Green is 
the seat of many industries, but one-room homes and extreme 
poverty prevail to a great extent. The main library consists of a 
fine collection of books, and in the general reading-room these 
are made use of by large numbers, who enjoy no facilities whatever 
for reading at home. As manufacturers abound, care is taken to 
afford opportunities for the acquisition of technical knowledge 


which would otherwise be quite inaccessible to such ers. A 
lending section has been added to the main library, and this 
attracts a large and ever-growing number of readers. Free lectures 


and concerts, courses of which are given every season, aré also much 
appreciated by thousands of hearers. Evening classes for learning 
languages, music, shorthand, first aid, &c., are growingly popular. 
The institution is negates — by voluntary contributions, 
which are most urgently needed, and may be sent to F. A. Bevan, 
Eeq., treasurer, 54, Lombard-street, E.C.; to the bankers, Messrs. 
Barclay and Co., Limited, same address; or to the Librarian at the 








satisfactory sanitary state, and would not meet the medical officer 


apparent when it is remembered that a passenger from Euston to 


Bethnal Green Free Library, London, E. 


. 
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SEMI-AUTOMATIC TURRET LATHE 





SEMI-AUTOMATIC TURRET 


LATHE. 

Tuts turret lathe, of which we give an illustration above, is an 
entirely new departure from conventional types of machines 
for chuck work. It has been designed to take exceedingly 
broad and heavy cuts, and though it is heavier and 
stronger than existing machines, the physical exertion 
required to handle it has been reduced to a minimum, all 
the movements being actuated by power. The chief feature 
of the machine is the exceptional size of the turret. The 
lathe is made in two sizes, viz., 24in. swing and 40in. swing ; 
on the 24in. machine the turret is 2ft. 6in. diameter, and on 
the 40in. machine 4ft. This large diameter and the form of 
the tool holders allows the turret to operate right up to the 
work, and so avoids the overhang and consequent loss 
of rigidity — one of the weak points of ordinary turrets. 
It also allows the lock bolt to be placed at a 
much greater distance from the centre of the turret, thus 
reducing the leverage between it and the cutting edge of the 
tool. The turret is automatically clamped around its outer 
edge by a powerful combination of screw and wedge, binding 
the turret perfectly solid. This clamping movement, being 
automatic, requires no attention on the part of the operator, 
and the turret consequently is always clamped while under 
cut. The lock bolt is of large diameter, and is forced into 
steel-bushed index holes by a powerful cam. On one side 
of the main turret a cross. slide is provided, which 
carries as a tool post an auxiliary hand turret; this 
slide is furnished with a screw for traversing by hand and 
also with an automatic feed in either direction. . The 
main turret is moved along the bed in either direction 
at a high speed by means of the quick pitch screw 
shown in the front of the bed; this movement is used 
in bringing the tcols up to their work before the feed is 
thrown in, and also in running back after a cut. When run 
back the turret is revolved automatically at any desired point 
of its traverse. The feeds of the main turret and the cross 
slide are actuated by strong frictional gearing with an 
arrangement giving four rates of speed in either direction 
without alteration of gear. Stops are provided for the main 
turret, by means of which the feed movement of each tool 
can be disengaged automatically at any point—an arrange- 
ment which permits of tools of greatly varying length being 
employed. The headstock is provided with double-frictional 
back gearing in connection with compotind-reducing gearing, 
giving two back gear speeds and four quadruple gear speeds 
for each step of the cone pulley. Any of these speeds can be 
put in operation without stopping the machine, thus enabling 
the operator to obtain the correct cutting speeds without loss 
of time. The levers actuating the gears are interlocked, thus 
preventing any two ratios of gearing being thrown inat the same 
time. In connection with the double-friction countershaft 
twelve different speeds can be obtained from each step of the 
cone pulley—thirty-six speeCs in all. The lowest back gear 
ratio is 5 to 1, and the maximum ratio is 96 to 1, thus giving 
ample power for using broad shaving tools, or compound 
turning tools having any desired width of cutting edge. 

The Jathe is made by the American Turret Lathe Works 
Company, of Wilmington, Del., U.S.A., and is being intro- 
duced to this country by their agents, Markt and Co., 
Manchester, and Pfeil and Co., London, E.C. 


THE CONRADSON 








H.M.S, Cressy,—The armoured cruiser Cressy, having completed 
hor three contractors’ trials, left Plymouth last week for progres- 
sive steam trials under Admiralty directions and supervision. The 
Cressy is one of a new class of six armoured vessels now under 
construction, and was the first to leave the contractors’ hands. 
She was built and engined by the Fairfield Shipbuilding Com- 
pany. 

Royat InstituTION.—The following is a list of the arrangements 
for Friday evening meetings of this Institution before Easter.— 
January 18th, Professor Dewar, M.A., LL.D., F.R.S., M.R.I., 
** Gases at the Beginning and End of the Century.” January 25th, 
Adolphus William Ward, Esq., Litt.D., LL.D. (Master of Peter- 
house), ‘‘Some Aspects of Seventeenth Century Pietism.” 
February Ist, the Right Rev. Monsignor Gerald Molloy, D.D., 
D.Sec., ‘* Electric Waves.” February 8th, Professor G. H. Bryan, 
Se.D., F.R.S., ‘History and Progress of Aérial Locomotion.” 
February 15th, Professor J. J. Thomson, M.A., Se.D., F.R.S., 
‘*The Existence of Bodies smaller than Atoms.” February 22nd, 
Sir W. Roberts-Austen, K.C.B., D.C.L., F.R.S., M.R.L, ‘* Metals 
as Fuel.” March Ist, Henry Hardinge Cunynghame, Esq., C.B., 
M.A., M.R.L, ‘‘Enamels.” March 8th, W. A. Shenstone, Esq., 
F.R.S., ‘‘ Vitrified Quartz,” with experimental illustrations. 
March 15th, not at present arranged. March 22nd, Horace T. 
Brown, Esq., LL.D., F.R.S., M.R.I., “‘Some Recent Work on 
Diffusion.” March 29th, the Right Hon. Lord Rayleigh, M.A., 
D.C.L., LL.D., Sc.D., F.R.S., M.R.I. 














BOILER FLUE DRILLING MACHINE. 


Tue boiler flue drilling machine illustrated below is of 
special design. It has three spindles carried on a horizontal 
balanced slide, which is raised or lowered by hand-driven 
bevel gear. The two outside spindles are adjustable together 
horizontally to any pitch from 13in. to 24in., and are provided 
with swivelling adjustment, so that they may point truly 
radial for any diameter of flue. The centre spindle is fixed 
to point to the centre line of the flue, but is capable of final 
adjustment. 

Each drill spindle is provided with a self-acting feed motion 
and quick return motion by hand, each being independent of 
the other. All three spindles can also be fed or withdrawn 
simultaneously. The circular worktable is provided with 
four jaws, all moved together by a screw and central bevel | 
gear, so that it forms a large self-centering clutch. It will | 
take flues from 2‘t. up to 4ft. Gin. diameter. A dividing | 








ON THE SUPERSESSION OF THE STEAM BY 
THE ELECTRIC LOCOMOTIVE.* 
By W. Lanepon, Vice-president. 
(Concluded from page 600) 
Water.—The steam locomotive calls for £28,573, or 0°211d. per 
train mile ; electricity, £17,066, or ‘0522 per train mile—a difference 
in favour of the latter of £11,507. It is difficult to attempt a 


“comparison between the cost of a largely-scattered supply—water 


illars at numerous stations—and a concentrated one—one to every 
fifty miles or so of line. The site for such a generating station 
would naturally be selected with a view to cheap water supply, and, 
as a rule, no great difficulty would attend its selection. A further 
int to be Panel in mind is that, naturally, all machinery would 
of the most modern and economical type, and that the working 
would reach the highest ideal for an electrical plant, viz., an 
actually constant and perpetual demand. 

Drivers.—It it quite clear, whatever may be the cause of the 
existing heavy charges, it will apply he rend to electric as to steam 
locomotives. The engine must stand by its train, and the men 
along with it. Any reduction that may be effected will be in the 
mode of dealing with the traffic. The present condition, viz., that 
of a mixed traffic travelling at various rates of speed—one class of 
train being required to make room for another of a more importaut 
character—is not destined to effect economy in this branch of ¢x- 

nse. 

Repair and renewal.—I have assumed that the cost of repair ard 
renewal would be practically one-fifth less with electricity than 
steam. I think [ am more than justified in this. The wear ard 
tear of stationary engines or motors cannot possibly be so great as 
that of the steam locomotive. The number of electric locomotives 
would necessarily be as great, but their wearing parts would be 
immensely less than those cf the latter. Many local units would 
be entirely dispensed with. 

Oil and stores forms a somewhat large item in the running ex- 
penses of the steam locomotive. Much of thisis for the lubrication 


| of moving parts which would be non-existent in electric engines. 


Moreover, with stationary engines it is possible to recover and 
again use a great portion of the lubricant employed, It would 


| appear that considerable economies in oil should accompany the 


employment of electricity. 

e may now perhaps glance at possible economies on that which 
is indispensable for the steam locomotive, but which is unneces- 
sary, or not so largely necessary, with electricity. Water pillars, 
turntables, engine sheds, coal stages—all these are expensive items 
which with electricity are either not required, or capable of con- 
siderable modification. 

Water pillars, supplemented in many instances by fixed engine- 
wer for pumping the water into reserve tanks, involving power- 
ouses, sheds, and other structures, form part of all large stations 
and ne re points at which the locomotive requires to take 
water. ith electricity, water to any extent would be required 
only at that point at which the central generating station is placed. 
If this station served fifty miles of railway, then it would take the 
place of all the pumping plants, water pillars, &c., otherwise 
required throughout that seetion for the steam locomotive. Every 
pumping station involves the provision of labour, fuel, &c. All 
water pillars require special attention duri hard weather. 
Economies in first outlay and annual charges on thle account should 
accompany the use of electricity. Turntables would be unnecessary. 
The annual outlay for repairs in this respect is not great, but the 
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BOILER FLUE DRILLING MACHINE 


appliance is fitted to the worktable for dividing the circle to 
give the required number of holes. Holes may be drilled at 
a distance of from Tin. to 5ft. 6in. above the top of the work- | 
table. A back stay, with vertical and radial adjustment, | 
is fitted to a stout column. The base for the whole machine | 
is 15in. deep, and the total weight is 7} tons. The machine | 
has been completed recently by the Britannia Company, | 
Colchester. 








Tue Bridges Committee of the London County Council 
are recommending the Council to rebuild Lambeth Bridge. In 
1887 Sir Benjamin Baker advised that, unless the authorities were 
prepared to accept the gravest responsibility, there was no alter- 
native but to increase the stability of the bridge. Upon this 
advice certain repairs were effected. Iron gates have been pro- 
vided at each extremity of the bridge to close it on emergency, 
and the Council has considered it necessary for it to be watched 
day and night. The Committee recommend the Council to build 
a granite-faced concrete five-arched bridge. The chosen type is 
the same as that of the bridge now being erected at Vauxhall. 
The total approximate cost, including maintenance and painting 
when required, is £308,000. The clear span in the centre will be 
158ft., and the headway given will be 20ft. above Trinity high- 
water mark, 





cost of laying down the large turntables now required is very 
heavy. As the number of locomotives increases, so increases the 
demand for engine sheds. Electric locomotives would, of course, 


| need housing as well as the steam locomotive, but the space which 


they would occupy would probably be about half that now 


a = 008 
herever we find an engine shed, there we see an area of land 
covered with coal ; lines of rails applicable thereto ; coal stages to 


| which the coal has to be carried, and from which it has to be dis- 


tributed to the locomotives, First the coal has to be stacked, then 
loaded into trucks and carried to the coal stage ; and thence weighed 
and placed on the engine’s tender. This is the course of procedure 
at each engine depdt. If we compare it with the work of a large 
central station, such as that sketched out in this paper, I think it 
will come home to us that although the work would be large, it 
could not be nearly so large as at present. If stacking were at all 
necessary there would be the less quantity to stack, and it would 
all be dealt with in a more concrete form and at comparatively few 
centres. Again, in this respect there is reason to look for economies 
in land, in buildings, and labour. 

All these are assets directly due to the employment of electricity. 
Others, not considered in the figures which I have advanced, would, 
with its presence, be available ; the lighting of the trains, stations,. 
goods warehouses, and yards, marshalling grounds, &c.; signalling, 
to some extent, might become automatic; while at large centres 


* Institution of Electrical Engineers, read November 29th, 1900. 
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where signal-boxes have become both numerous and cumbrous, it 
would at vem but reasonable that, with the aid of such.a power, 
points and signals might not only be actuated, but the means for 
operating them might be so condensed as to admit of the entire 
duties being embraced within such a spaceas.would enable one man 
to deal with them. Labour: and would be economised, and 
less time would be occupied in giving ¢ffect to the various opera- 

ible with the existi 


tions than is possi means, To this we may 
add that obviously it would also ide for the operation of lifts, 
and other local demands for power which at present have to be 
met by isolated plants. 


Let us now turn to what may perhaps be regarded as difficulties 
to be encountered. 


The first question ‘that will arise will:be :—Are we safe in placing 
locomotive we 


eggs inone basket? With the steam 
have a travelling unit whieh has to mani its own load and is 
in no way responsible for the duties of _ If it breaks down, 
the inconvenience is chiefly confined to the vehicles.it is hauling, 
and in due course they-are extricated from their difficulty by the 
aid of another engine. e es 

With electricity we are locating our power at one spot in somany 
miles of line, and if that breaks down that section of line is. practi- 
cally dead. But with.the usual spare parts<the duplication, if 
necessary, of the generat units—there should be no reason to 
anticipate such a fai same argument in a measure applies 


so many of our 


‘ailure. 
to the power at bapharcsy cpr stations. Here, however, the case 
may be met not only by duplication, but by, in emergency, con- 
necting one section.through to its neighbour. “For the time bei 

inconvenience would: be felt ;. speed would be reduced, but traffic 
would not be sto’ « Of all this we have evidence in that which 
has already been done. We see railways being worked, tramways 
operated, and other large undertakings all dependent upon one 
large and central source for their life and being. Electric railways 
have become an accomplished fact, and we may turn to those that 
are in use as exponents of success or of difficulties to be encountered. 

Does the magnitude of the question we are considering—the 
eventual supersession of the steam by the electric locomotive— 
remove it from the category of that which has so far been done? 
| think not. The basis is there. It is —— in useful operation. 
Improvements will come. The mode of working which we see to- 
day may, and probably will, be. simplified, but this will only 
strengthen that which has already been accomplished. 

Still, there are points of great interest for consideration. As 
a rule, that which Fas been done has, ‘with one or two exceptions, 
been confined to underground lines, and these exceptions have not 
as a rule dealt with such heavy work as the large overland railways 
require to compass. Overground railways have to work through 
all kinds of weather—rain, snow, fog—and.-at times to pass over 
rails submerged in water. Winter floodsare not unusual in certain 
localities of nearly all overland railways. These are conditions 
which will affect the construction of the locomotive, the arrange- 
ment of the current collector.and the contact-rail, and are subjects 
for thought not only in themselves but in relation to the mass of 
under-gear which now appertains to all passenger railway stock, 
as also to the relative position and construction of roads, their 
repair and renewal, 

A question may here intervene whether a similar economy 
would attend the operation of small branch lines of railway where 
the trains are few and far between? Consider! Why are the 
trains so few and far between? The traffic is, we will say, a fixed 
quantity. There are v9 Ad many tons of goods and so many 
passengers passing over it daily. The steam locomotive is available 
only at certain times, and to attain y it is ry that so 
many trips only should be made. The accommodatiun is limited 
to this. Butif the power for working the trains were constant, 
although reduced, any number of trips might be made. The 
additional cost would be that only of the driver, for the rest the 
branchwould be nomore ¢ostly, while the frequency of the communi- 
cation would tend towards the development of the district, and the 
consequent increase of trade. 

I have now, I believe, fairly set forth the salient features of this 
question. _The data which I have produced speaks greatly in 
favour of electrical energy as a motive power for the movement of 
railway trains. The economies which it. would apparently effect 
are, indeed, so large as to raise a doubt whether my deductions— 
whether the figures I have adopted—are fair and reasonable. It 
must not be forgotten that my calculations are upon a mile- 
age run clear of stoppages or other contingencies. S es are 
unavoidable. They will arise, and provision must be madé to meet 
them. But I find it difficult to identify them further than I have 
already done. Stoppages will not affect the coal bill. I have 
taken the present cost of drivers and firemen to apply to that for 
drivers and assistants for electric locomotives. My allowance for 
repair and renewal of machinery will, I think, be generally’ 
supported. Necessarily the subject has to some extent had to be 
dealt with more in the abstract than in detail, but I venture to 
hope my figures will not be found illiberal. We must not lose 
sight of the fact that the conditions are a constant load and con- 
tinuous output for every hour of the year. I believe the cost of 
shunting at stations and in ps yards may be met by. the 
economy attending the use of a cheaper coal than that which is 
necessary for the steam locomotive ; but assuming that some pro- 
vision should be made for this, for administration and contingen- 
cies, I conclude that 20 per cent.—say, £50,000—of the accredited 
saving will cover it. ' 

We thus bring the net annual advantage to approximately 
£208,124, and if we deduct interest on the primary outlay it will 
further reduce it to £191,674. Whether it is, in face of the 
savings to be effected in engine sheds, coal stages, water cranes, 
&c., fair to make a debit in-full of this amount, I must leave those 
who are interested in the question to determine. Broadly, 
it appears to me to mean this—that were a new company to start 
with electricity as their motive power, they would not need to take 
into consideration the interest on the entire additional outlay, 
because they would save a great portion of it in other directions. 

But, were an established company to adopt it, they would already 
have incurred the cost for the lands, buildings, &c., and the ex- 
pense for establishing electric working. would unavoidably prove to 
them for some years an addition to their capital charges. 

Although I feel that my reason for pursuing such a course will 

be obvious, it may be desirable that I should emphasise the fact 
that my sole object in availing myself of the data afforded by Mr. 
Johnson’s presidential address to the members of the Institution of 
Mechanical Engineers is that I might deal with data extending over 
a long period of years, rather than draw a comparison with a period 
which might be regarded as possessing some abnormal feature. “It 
must, however, be noted that recent figures tend to greatly magnify 
the result. I have shown that, with electrical working, certain 
economies are to be anticipated. The annual amount of these 
economies is based upon the ascertained saving per train mile, 
multiplied by the average annual mileage for the twenty-four years 
—viz., 32,485,580. The mileage for 1899 is 45,453,438, and the 
expenditure £2,006,069, as against the twenty-four years’ average 
£1,122,899 ; and the train mile cost has risen to 10°59 as against 
8°943d. a the saving per train mile remained the 
same—it would probably be larger, consequent upon the increased 
cost of coal—the resultant saving would be, independent of any 
deductions for interest or contingencies, £364,006. 
_ Large as is the apparent economy thus presented, it would, were 
it possible to employ ‘a gas plant for so large an output, be 
increased by the use of the ‘‘ Mond” gas system. Such a system 
would appear to invite consideration, at all events for smaller 
installations, as, for instance, for the operation of branch lines, 

Here it may perhaps be asked: What good can attend the pro- 
duction of these figures, or the results they advocate, seeing that 
the Lenin A system generally is wedded to the steam locomotive ? 
Is it probable that any railway company will cast on one side their 
present équipment for the purpose of taking up that, which, 
although holding out fair hopes of a large economy, is yet, in a 
measure, or in the large measure to which it would have to be 








applied, mainly.an untried agent? To this I reply: Railway com- 
panies are under the direction of business men—men who krow the 
value of money. Satisfy them that economies are to be effected— 
ee epee eee 
tl i i is paper ut ly ers 
indirectly associated therewith—end that the metas: ea a 
reliable means of working,-and they will not be found undesirous. 
of testing its worth. e life of a steam locomotive is not an 
indefinite quantity. Its replacement by one of more modern con- 
struction or of greater power, quite © og from its ultimate destrue- 
tion by wear and tear, is an 4) le fact. As traffic increases, 
so additions have to be ie, We see so many new engines 


ordered year by year. What is ‘to prevent a railway company, 
Sastend Ot thes porpetenting Ste-atemeovenstss ing apart portion 
by.portion of their for operation by electrical energy, and, 


instead Of ordering'for, say, that of their system, steam, to 
order electric locomotives dhe eran piece by piece, their 
entire system under electrical ion? No - 


other course. Prove its economy, Ley ny ~ core. Sige get 
nothing in the fact that. popes tay for the time the slave 
of the steam locomotive, to against their 

electrical energy. - nis 

That this paper deals with a problém which, sooner or-later, will 
force itself upon the attention of all who are interested in railway; 
progress, few will be disposed to dispute. . So far it has been con-; 
sidered solely in the realm of economical working—in the interest: 
of the railway shareholder. But are we justified in looking at it' 
only from this standpoint Does it not embrace a question of still 
greater magnitude? Is it not one of even nati interest? If,; 
by the aid of electricity, we can save no less than 18° 876 lb. of coal! 
per train mile, it is clear we could save no less than three million 
tons a year * if all our railways were worked by that agency. 

View it again from still another standpoint. Twenty thousand 
locomotives moving about throughout the land cannot fail to leave 
their mark behind them. Our railway stations, the telegraphs 
which traverse the railway routes, the trees which grow on its 
borders, all bear evidence of their presehce. The supersession o 
the steam locomotive by the electric-locomotive will bring with ita 
purer and a more cleanly atmosphere, cleanly railway stations, 
png railway carriages, a higher and a purer sanitary condition 
of life. j 








THE INSTITUTION OF CIVIL ENGINEERS. 


SIGNALLING ON THE WATERLOO AND CITY RAILWAY. 


At the ordinary meeting on Tuesday, the 11th December, Mr. 
James Mansergh, president, in the chair, three papers were read 
entitled, ‘‘ The Signalling on the Waterloo and City Railway,” an 
‘* Note on Signalling Outlying Siding Connections,” by Mr. A. W. 
Szlumper, M. Inst. C.E., and ‘Signalling on the Liverpool Over- 
head Railway,” by Mr. 8. B. Cottrell, M. Inst. C.E. : 

The Waterloo and City Railway, as previously described in the 
‘‘ Minutes of Proceedings” of the Institution (vol. cxxxix.), was an 
electrically-worked underground railway 14 miles in length. It was 
a double line, in separate tunnels, with a station and accommoda- 
tion for shunting the trains at each end, Trains ran every six 
minutes, the journey occupying about six minutes. There were 
two signal cabins, one at Waterloo and one at.the City, the 
former containing sixteen levers, and the latter eighteen levers. 
The line, however, was practically divided into two block sections 
by the provision of signals about half-way between the stations, 
such signals consisting of an electric lamp fixed to the wall 
of the tunnel, electrically controlled from both boxes and 
by clearance bars or par: Ky ‘In addition to the ordi 
mechanical interlocking, the Sykes electric lock-and-bl 
system had been largely introduced, and as a further ‘ safe- 
guard slipper bars were fixed a short distance in front of the 
more important signals by means of which the current to the 
electric motors was automatically cut off should a train pass the 
slipper bar when the signal is at danger. The starting signals at 
the stations had double arms, the upper one being a right-away 
signal, the lower one being a draw-ahead signal. th these arms 
were worked by the same lever by means of a Sykes electrical 
selector. The stop signals at the stations consisted of ordinary 
—— discs, which were also provided for shunting movements. 

readles or fouling bars were extensively used ; they consisted 
of an angle bar about 35ft. in length, balanced on pivots and 
cc ted to a contact-making switch. In lieu of the ordinary 





repeaters, bells were fitted in the signal boxes which rang when 


any signal failed. This was effected by passing a wire through 
a Series of signals by means of contact makers on each signal and 
upon their corresponding ever in the signal box, terminating 
in a bell which started ringing should any contact be broken. 
Facing-points were fitted with ordinary facing-point bolts, also 
Sykes’ eléctrical point-detectors, one being fixed to each stock 
rail on a pair of points and connected to and working with the 
tongues. Both tongues had to be dead home before ‘the selector 
was operative, and until then the point lever was locked by an 
electric lock. The block instruments used were Sykes’ lock-and- 
block instruments, which were electrically interlocked with the 
levers and signals, All the lights in the signals and discs consisted 
of 8-candle power glow-lamps in duplieate, and were repeated in 
the signal-boxes by pilot lights. 

The second paper described some modern methods of electrically 
controlling outlying siding connections. One system described 
was applicable to a railway where an electric lock-and-block system 
was installed. The siding connection was controlled by a key, the 
removal of which, from an instrument, locked up all conflicting 
signals and broke down the block instruments until the key was 
returned ; no outdoor signals at the siding were necessary. 
Another system described consisted of the provision of a 
ground-box and outdoor signals at the siding, locking instru- 
ments being provided at both the section and siding boxes, 
When the siding was to be used, the switching in of the 
siding-box locked up the starting signal at the section-box by 
means of an electric lock, and rel an. electric lock 
on the siding-signal, the switching out of the siding-box restoring 
the section-box signals and instrument to their normal condition. 
A special feature of this scheme was electrically locking up the 
entrance to the siding-box from the section-box. Another system 
described consisted of the provision of a ground-box and of outdoor 
signals at the siding connection. When operations were to be 
carried out at the siding, the box was switched inas a section-box, 
and electric locks on the signals were released ; during shunting 
operations, the siding-box was treated as a section-box, and when 
completed, the box was switched out, and the signals again became 
elcctrically locked from the section-box. 

The third paper described the system of automatic electric 
signalling in use on the Liverpool Overhead Railway, which, 
ae eae to facilitate passenger transit to and from the 
docks, developed into a line nearly seven miles in length, and, 
in addition to fulfilling its original purpose, provided rapid access 
to Liverpool from two important suburbs, and i means of an electric 
tramcar system —-* the company from other suburbs. When 
the line had been originally constructed as a dock railway with many 
stations, automatic electric signals had been introd , in order to 
avoid the oeeeeee of men and maintenance, but with the extensions 
in the suburbs the automatic system had had to be supplemented 
at termini and junctions by ordinary mechanical signals. The 
intermediate stations were divided into fourteen block sections ; 
each block had a station at its commencement, and since the 
length of the blocks was short, each station was equipped with only 


four signals, viz., one home signal and one starting signal for 





* 396,241,265 train miles x 18-876]1b. =8,389,040 tons, 
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each road, the starting signal being practically the distant signal 
for the station in advance. A train leaving a statiun passed 
the “‘ breaking ” contact, putting the starting signal to ‘‘ danger ;”, 
it then passed the ‘‘making” contact, which pulled off the 
home signal of the station it had just left, and the starting 
signal of the station in the rear. The circuit between the 


making contact and the other signals was made through a switch. 


fixed on the arm of the starting , 8o that should the latter 
fail to go to “‘danger,” the circuit could not be completed, and 
the line behind would be blocked. The making and breaki 

contacts were actuated by a striking board fixed on the last coach, 
so that should a train break in two, the signals would not be 
operated. This automatic arrangement applied to all_inter- 
mediate stations, and where the automatic system merged into 
mechanical, the alteration took place at the home signal in one 
direction, and at the advance starting signal in the other, that was, 
on the up road the advance starting signal was the_first automatic 
i F jing the termini the distant signal was the 
first mechanical one: The current’ for working the signals was 


supplied: from accumulators at 50 volts pressure; two sets of 


twenty-seven’ cells. were. situated at each station, and these 
_were charged in series. fromthe generating station. These 

also _ provided light to the stations. The 
expenditure of electric energy in current was very small. 
Each station comprised four: si; each worked with a lowering 
current of 5 amperes at 40 volts, and with a holding current of 
0°25 ampere-at 40 volts: With a three-minute service for twenty 
hours a day each signal would be lowéred 400 times, requiring 
therefore 2000 ampére-seconds, or, say, 0°5 ampére-hour, per signal 
perday, The entire station would require 80 watt-hours per day, 
and the totai system 1040 watt-hours. is, however, did not 
include the ing-off currents. Assuming each signal to be held 
down 14 minute, it would be down 600 minutes per day, pane 4 
150 amptre-minutes, or 2°5 ampére-hours, or five times as muc 
as for lowering. In the first few months there'had been occasions 
of signals failing to go to danger, but experience enabled such 
failures to be eliminated, and reduced the number of other failures, 
which now amounted to an average of only 1 in 14,156,857 
operations. 








THE INSTITUTION OF JUNIOR ENGINEERS. 


At the meeting of this society, held at the Westminster Palace 
Hotel on 14th December, the chairman, Mr. Percival Marshall, 
A.I. Mech. E., presiding, a paper on ‘‘ The Metallurgy of Tin” was 
read by Mr. J. H. Davy James, member, ef Swindon. 

In briefly reviewing the history of the subject, the author re- 
marked that tin was without doubt one of the articles of commerce 
of the Pheenicians, who obtained it from Britain and from that 
part of the British Isles now known as Cornwall and Devon. 
Several charters were given to the Cornish mines, and in the reign 
of Edward I. the Stannary laws were instituted, some of which 
are even now in force. England enjoyed the monopoly of the tin 
trade up to the eighteenth century. In the early part of that 
century tin was discovered in Bohemia and in the island of Banca. 
Minerals of tin are fairl — distributed over the earth’s sur- 
face, being found in the — eninsula, Australia, United States, 
Mexico, Chili, and Brazil. Europe contains workings at Saxony, 
Austria, Gallicia, and Vauby in France. 

The chief mining district in England lies between Truro and 
Land’s End in Cornwall, the most important mine being Dolcoath, 
which. is now 600 fathoms deep, and employs 1500 hands. Although 
retaining a great deal of old-fashioned plant, it has kept well up 
to date, and now possesses effective batteries of Californian stamps, 
and about forty Frue Vanners for dressing the ore. __ 

The chief ore of tin “‘tinstone,” Sn O, sp. gr. 6°9, is found in 
regular veins or lodes, and also in alluvial formations. The author 
described some of the appliances peculiar to Cornish tm-mining, 
viz., ladder-ways, man-engines, cages, and skips. The dressing of 
ores, including stamping, washing, and calcining, were next 
treated, special reference being made to the Californian stamp, 
which was gradually displacing those of the old Cornish type, the 
main features of both, however, — identical. ? 

The important advantages obtained by the use of Frue Vanner 
concentrating machines, as compared with the old processes of 
buddling and racking, were pointed out. Calcining was effected 
in a Brunton’s calciner, in the form of a reverberatory furnace, 
the bed being a circular cast iron table 10ft. diameter, and revolv- 
ing three or four times per hour. The process of _ calcination 
eliminated arsenic and sulphur, the former condensing in flues 
which were cleaned out every three or four months, the white 
arsenic formed being saleable. Ores containing wolfram received 
special treatment, being roasted in a furnace with sulphate of soda, 
forming sodium tungstate, which was then dissolved in water, 
leaving tin as a residue. 

The author then proceeded to describe the reverberatory furnace 
in which the ore is melted, after being mixed with anthracite and 
a little lime. The first operation took about seven hours. The 
metal was then tapped, but was still in a very impure state, and 
had then to go through the refining processes of liquation “and 
boiling. A description of the blast furnace used in Saxony 
followed, and it was stated that the loss by this method was about 
twice as great as that by the English method. 

The Cornish method of assaying tin ores was then touched upon, 
and the various properties of the metal were dealt with, including 
tenacity, ductility, and conductivity, with reference to heat and 
electricity. Its industrial applications weré considered. The pro- 
cess of tin-plating was described, and reference made to tests 
applied to tin-plate to ascertain their quality. The various ailoys 
of tin and copper were fully dealt with—bronze, gun-metal, beli- 
metal, specu um-metal, &c. Phosphor bronze and its uses in 
engineering were entered into, and the paper concluded with 
questions relating to the application of tin to the manufacture of 
fusible alloys. 

A discussion followed the reading of the paper, and a vote of 
thanks having been accorded the author, the proceedings closed 
with the announcement of the ensuing meeting on January 25th, 
when a paper on “‘ Railway Construction” would be presented. by 
Mr. Alexander Ross, M. Insts. C.E., Hon. Mem. Inst. J.E., engineer 
of the Great Northern Railway. 








SOCIETY OF ENGINEERS. 


THE forty-seventh annual general meeting of the Society of 
Engineers was held on December 10th, at the rooms of the Society, 
17, Victoria-street, Westminster. The chair was —— by Mr. 
Charles Mason, vice-president. The following gentlemen were 
duly elected by ballot, as the Council and officers for 1901, viz.:— 
As president, Mr. Charles Mason ; as vice-presidents, Messrs. 
Percy Griffith, James Patten Barber, and David Butler Butler ; as 
ordinary members of Council, Messrs, Joseph Bernays, G. A. Pryce 
Cuxson, W. H. Holttum, R. St. George Moore, Henry Sherley- 
Price, Nicholas J. West, Joseph W. Wilson, and Maurice Wilson ; 
as hon. secretary and treasurer, Mr. George Burt; as hon. auditor, 
Mr. Samuel Wood, F.C.A, , 

During the scrutiny the Chairman addressed the meeting, bring- 
ing before the members the salient points of the work of the or 
year. He announced that the hon. treasurer, Mr. George Burt, had 
presented to the Society a president’s badge of office in gold and 
enamel, The announcement was received with acclamation, and 
on the motion of the Chairman it was resolved that the best 
thanks of the Society be presented to Mr. Burt for his generous 
and handsome presentation, which is most highly esteemed and 


—. 3 ; 
e Chairman also announced that the following premiums had 
been awarded by the Council for papers read during the past 
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session, viz:—The President’s Gold Medal to Mr. Henry C. H. 
Shenton for his paper on “‘ Recent Practice in Sewage Disposal ;” 
the Bessemer Premium to Mr. Richard F, Grantham for his paper 
on “The Closing of Breaches in Sea and River Embankments ;” 
a sare Ge Premium to Mr. C. Rous-Marten for his paper on 
‘* English and French Compound Locomotives ;” and a Society’s 
Premium to Mr. Robert Henderson for his paper on “ Paper- 
Making Machinery.” 

A vote of thanks was accorded to the scrutineers, and the 
proceedings terminated by a vote of thanks to the president, 
Council and officers for 1900, which was duly acknowledged. 








NEW COMBINED CHIMNEY AND VENTILATING 
SHAFT FOR THE TOWER WORKS, LEEDS. 

At the Tower Works of Harding, Richardson, Rhodes, 
and Co., Limited, Leeds, engaged in the manufacture 
of the pins, cards, and combs used in connection with tex- 
tile machinery, the premises have been enlarged so as 
to permit the removal of the branch from Horsforth and the 
concentration of the manufacture at Leeds. The extended 
works will employ about 500 hands, and advantage has been 
taken of the reconstruction to equip the factory with every 
modern improvement. Special attention has been given to 
the lighting, heating, and ventilation of the various work- 
shops, Ventilation is of special importance in these works, 
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CHIMNEY AND VENTILATING SHAFT 


because of the operations of steel grinding, wire pickling, &c., 
and by the arrangements made these processes will be carried 
out under conditions of comfort and healthfulness which 
compare very favourably with the old-fashioned appliances. 

A chimney had to be built whose primary purpose was to 
take the waste products of combustion from a range of Lanca- 
shire boilers supplying steam to a pair of compound engines 
of 700 horse-power made by the well-known firm of Pollit and 
Wigzell, Limited, of Sowerby Bridge. The chimney has been 
built of such dimensions as to provide suction power not only 
for working the boilers, but for ventilating the shops down- 
wards through the machines. The underground flues are 
constructed with a constantly expanding area until they 
reach the large circular flue, 10ft. by 10ft., which surrounds 
the chimney. There are openings on each of the four sides 
of it as shown in the plan, so that there is nowhere 
any throttling of the draught. The same principle is carried 
out in the chimney itself, which has an area of 10ft. square 
at the bottom inside, and this expands to 12ft. square inside 
at the top. Sixteen annealing furnaces for steel have been 


built round the ample base of the chimney, which is 18ft. 
square outside. The flues from these furnaces pass up for 
80ft. within the side walls of the chimney, and are then 
turned into the main shaft. The large draught produced by 
the heat of these furnaces and of the boilers dispenses 
entirely with the use of the fans which would otherwise 
have been necessary. Arrangements have been made by 
which the steel dust drawn down into the flues is auto- 
matically conveyed by travelling rope gear and an elevator 
into a chamber where a cart is in position to receive it. 

Colonel Harding, the chairman of the company, was very 
anxious that in erecting this large chimney another eye- 
sore should not be added to the many already visible in the 
city, and the firm, with great enterprise and public spirit, 
took for their model the beautiful Giotto tower at Florence.: 
In building chimneys the custom has almost invariably 
been to reduce the thickness of the walls externally, and 
thus to give them a tapered form. The Italian towers, or 
campaniles, are almost always vertical, and their beauty is 
largely dependent on this feature. In the Tower Works 
chimney the reduction of thickness of the, walls as they rise 
is made iuternally, so that, as a result, a vertical tower is 
obtained with an expanding internal shaft, 

The work was intrusted to Mr. W. Bakewell, F.R.I.B.A., 
the architect of the new works, who has admirably carried 





Plan. 
CHIMNEY AND VENTILATING SHAFT 


out his instructions, retaining-as closely as possible the 
general lines and proportions which make the great work of 
Giotto one of the architectural monuments of Italy.“ There 
has been no attempt, of course, to repeat the gorgeous detail 
of the original work, or the costly materials which were used 
at Florence. The Leeds tower is built of pressed red brick, 
with terra-cotta decorations, and the great window panels 
are filled with Venetian gilded glass mosaic, which should 
be as enduring as the brickwork, though possibly the smoky 
atmosphere of Leeds may to some extent tarnish its glory. 
The tower rests upon a solid foundation of gravel, the whole 
area of the base being covered with concrete 2ft. 6in. thick. 


| The illustrations on this page are from drawings furnished by 


Mr. Bakewell, the architect. 

Colonel Harding has set a notable example in this struc- 
ture, but in doing so is only following a course of action for 
which he is already weil known. He was recently Lord 
Mayor of Leeds, and has contributed largely to the Art Gal- 
lery of the city, as well as to the embellishment of the City- 
square, where he is about to erect a heroic equestrian bronze 
statue of Edward the Black Prince. 








THE BRACED GIRDER IN BUILDING CON- 
STRUCTION. 

Usin@ the term ina generic sense, it may be said that the braced 
or “lattice” girder is largely exemplified in building construction, 
although in this country it is rarely if ever applied for the trans- 
mission of heavy loads in warehouse, office, and kindred buildings, 
In American practice , fps of this class are more frequently 
found, and the example presented by the American Exchange 
National Bank building, erected a few months ago in New York, is’ 
interesting in more than one direction. 
rye | a frontage of 40ft. on Broadway and 100ft. on Cedar- 
street, this structure has sixteen storeys, and is about 240ft. high 
above the street level. Asthe back wall faces a narrow thorough- 
fare, only one side of the building is contiguous to the neighbour- 
ing premises. In the preliminary excavation, an area of 50ft. by 
110ft. was opened up, and the pit extended to a depth of about 
23ft., where it finished in a sandy bed interspersed here and there 
with gravel and earth. This formation was found to extend to a 
considerable depth, and as the total dead and live weight was 
estimated at about 10,000 tons, steel grillage foundations were 
decided upon, designed to transmit to the earth a uniform pressure 
of 8000 lb., or about 3°57 tons, per square foot. After the bottom 
of the excavation had been carefully levelled, a’ bed of concrete, 
2ft. thick, was formed over its entire surface, and upon this bed 
eight groups of steel I beams were laid, their combined area being 
about half that of the basement floor. Each group is embedded 
in concrete, which fills all the intervening spaces, and is levelled 
up to the surface of the upper flanges of the beams. In the case 
of the four corner groups, it will be seen on reference to the figure 
that distributing beams are placed in a second tier on top of the 
grillage foundations. Upon these the columns are set, being built 
with extended bases, which practically constitute transverse plate 
girders. The other four grillages extend from side to side of the 
site, and upon each one is set a deep trussed girder, which trans- 
mits the column loads, and distributes them uniformly over the 
grillage foundation. These girders are all of the same type, but 
their length varies from 42ft. to 45ft. The girders weigh about 
34 tons each, and all of them were d and finished in the 
erecting shop, being afterwards conveyed to the site on wagons 
during the night time. The columns are riveted to the trussed 
girders through the gusset connection plates at the panel joints, 
and each vertical girder post is placed so that it comes immediately 
beneath acolumn. As this building is an example‘of steel e 
construction, the seven rows of columns necessarily any te 
whole weight of the building and its contents. The main floor 
ms run in a transverse direction, and are in pairs, one beam 
being on either side of every column ; whilst the joists run longi- 
tudinally, and are secured either to the columns or to the webs of 
the floor beams as occasion may require. At every floor level the 
columns are stiffened by knee lenena and the column connections 
consist of side cover-plates and a horizontal diaphragm riveted to 
both portions of the column by angle connections. The ends of 
the floor beams project sufficiently beyond the outer faces of the 
wall columns to form cantilever supports for the channels carrying 
the reveral storeys of the brick wal It may be mentioned that 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Heavy goods locomotive.—For handling the heavy coal traffic to 
Chicago the Chicago: and Eastern Illinois Railroad has put in 
service scme twelve-wheel two-cylinder compound engines, built 
by the Pittsburgh Locomotive Works, and having-the Pittsburgh 
system of compounding. These engines have — coupled driving 
wheels, a four-wheel leading bogie truck, and a long, wide fire-box, 
with the cab placed at the junction-of the fire-box and the boiler 
barrel. The fire-box has a grate area of 72 square feet, and is 
designed for burning bituminous coal. Its grate has six longi- 
tudinal sections, which can be rocked independently.» A.hood at 
the back of the fire-box serves to shelter the fireman, who is 
farther protected by a hood over the front end of the tender. 
Gangways extend from the fireman’s cab to the main cab, The 
general dimensions of the engines are as follows :— 


Cylinder, high-pressure 2ijin. x 30in. 
pas low-pressure é . x 80in. 
Driving wheels ’ 4ft. 6in. 
oe aed wheels 2ft. 4in. 
ving wheel base .. 15ft. Gin. 
wheel base .. .. ° * 
Total wheel base .. .. 26ft. 4in. 
diameter .. .. as = = 
» pressure .. .. ' ' 
Fire-box, —— Sa ie oft. 
” gas lb Sft, 
is back depth .. 5ft. 
”» front depth .. 6ft. 
Tubes, 300; diameter .. f 2in. 
-. a ae da Ui 14ft. 6in. 
Heating surface, tubes... 2266 sq. ft. 
” »  fire-box .. 181 sq. ft. 
on ° Gotal.. .. 2447 + ft. 
Geabe tet * 2. Ss: 72 sq. ft. 
Rail to centre of boiler ¥% 9ft. 3in. 
op. AORN OF TUE 1's. sie. hes: 9 15ft. 
Slide valves, balanced ; outside lap ona ee 
” » greatesttravel .. .. .. .. hip., 5in.; Lp., 6in. 
Steam ports .. . «. hp., 18in. x lin.; Lp., 2lin. x 2in. 
Exhaust ports ‘ h.p., 18in. x 3in.; Lp., 2lin. x 34}in. 
a wae ee Ce essen aero 
Weight on driving wheels .. 150,000 Ib, 
» @ cates Asay 89,700 Ib. 
” total.. .. a= Sustete: We « 189,700 Ib. 
Length, over all Pe ee * 87ft. 6in. 
Tender. 
Wheels, eight.. De ee os 2ft. 9in. 
— loaded 98,000 Ib. 
ie Meh ab taste 1 de. (Sl Set Mee she 10 tons 
NE dayiis tvs ited ke ae ae 4500 gallons 


Centrifugal railways.—Two “ centrifugal” railways, in which the 
carriage describes a circle in a vertical plane, have been in opera- 
tion within the past summer, and are similar to one built at Liver- 
pool about 1859. One of these, at Boston, has a tower 40ft. high, 
up which the carriage is hauled by a cable incline. The carriage 
is then shot down an incline of 30 deg., and on reaching the bottom 
traverses the vertical loop or circle, which has a diameter of 29ft. 
After leaving the circle the carriage runs along a circuitous line 
for a distance of a quarter of a mile. The velocity of the carriage 
when passing the top of the circle is about seventeen miles per 
hour. Guide wheels running inside the circle would prevent the 
carriage from falling in case of accident. The circle is of steel 
construction, consisting of two circular Warren girders, 2ft. deep 
and 4ft. apart, connected by transverse members and diagonal 
bracing. The girders are apiralled laterally, so that the curves lap 
at the bottom, the entrance and exit being side by side. The loop 
is not a true circle. The upper part is of 29ft. radius, while the 
lower parts increase to 35ft. and 40ft. radius. Many people are 
naturally afraid to risk the trip, but that the adventure is popular 
is shown by the fact that from 4000 to 11,800 people have made it 
daily during the summer, the fare being 24d. The other centri- 
fugal railway is at Coney Island, near New York, and its popu- 
larity was fully equal to that of the one at Boston. f 

The American Exhibition of 1901.—Workis progressing apace upon 
the buildings and grounds of the Pan-American Exhibition to be 
held at Buffalo in 1901. This will include the United States, 
Canada, Mexico, the central and South American States, Cuba, and 
the West Indies, and the Philippine Islands. The United States 
Government has granted an oeerate of £100,000, and all the 
Government departments will have extensive exhibits. The principal 
buildings are arranged around a court in the form of a 'T, the main 
section of which is 500ft. by 200ft., while the transverse section is 
1700ft. long. In the main court will be a sheet of water 225ft. by 
565ft., and the “electric tower,” 375ft. high. Most of the buildings 
are designed in the Spanish Renaissance style, following largely the 
features of Latin-American architecture. The United States 
Government building will be 418ft. by 130ft., with two annexes 
150ft. by 150ft.; electrical building, 500ft. by 150ft.; horticultural 
building, 220ft. by 236ft.; forestry and mining building, 150ft. 
square ; machinery and transportation, 500ft. by 350ft.; manufac- 
tures and liberal arts building, 500ft. by 350ft.; agricultural 
building, 250ft. by 300ft. There will also be several smaller build- 
ings, as well as special buildings erected by individual States. The 
art gallery will be a permanent white marble structure, costing over 
£70,000, the building having been devoted by a citizen of Buffalo. 
All the railways and tramways will centre at a large station, the 
front of which will be a colonnade 500ft. long, with arches 54ft. 
high and 36ft. wide. The grand canal will be 50ft. wide and over 
a mile in length, extending around the central group of large build- 
ings. This will be spanned by several ornamental bridges, and will 
have branches extending through the grounds. Electricity will be 
one of the great features of the Exhibition, current being furnished 
by transmission lines from the great Niagara power plant. The 
city of Buffalo has a population of 400,000, and an area of 42 square 
miles. It is agreat lake port, the centering point of twenty-six 
railways, and has 3500 factories and forty-two grain warehouses, 
with a capacity of 21 million bushels. 

Pig iron casting machine.—The new Hartman machine, now in 
operation in Pennsylvania, has a circular rotating table driven by a 
pinion and a circular rack. Suspended from the run are steel 
moulds attached to rocking shafts, forming chords to the circle, 
each shaft having a gear wheel, which at a certain part of the 
revolution engages with arack. This revolves the shaft 130 deg., 
so that the mould discharges the pig on the outside. The travel 
of the shaft is limited by stops. Just before reaching the spout, 
the mould is coated with pulverised bituminous coal dust from a 
spray device, and then tilts slightly to the rear to allow surplus 
metal to flow off, but as it passes from the spout it is returned to 
its normal level. The mould passes through a water spray and 
then enters a trough, in which the water comes to within lin. of 
the top of the mould. Continuing its travel, the surface of the pig 
is sprayed, and then the mould is submerged. After passing out 
of the water trough, the rack tilts the mould, discharging the pig 
into an endless conveyor, which carries it submerged in water for 
five minutes, and then carries it up an incline and discharges it 
into a railway wagon. The mould continues inverted so as to 
drain, until it approaches the duster again, by which time it is 
quite dry. The machine is put at the end of the cast-house, and 
fed by a cast iron runner li with firebrick, which extends from 
the furnace to the spout. The spout can be raised to stop the flow 
when required, damming back the metal in the runner. Only 
three men are requi to operate the machine on each shift, 
and no locomotives, lorries, &c., are required for handling the pigs. 

A 40-knot steam yacht.—A twin-screw steam yacht is now being 
built in New York which is designed to have a —_ of forty 
miles an hour. It will be 130ft. din. long, 130ft. on the water-line, 
12}ft. beam, 94ft. deep amidships ; draught, 34ft., 44ft. under the 
screws. The displacement on normal 34ft. draught will be 68 tons. 

It will carry 17 tons of coal in the bunkers, or 30 tons on cccasion, 
together with 1500 gallons of water. The crew’s quarters are 
Celler-room, 











the Luilding contains nearly 1800 tous of steel, 





forward, then the officer’s quarters, the gal'ery, 
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engine-room, and the owners’ and visitors’ quarters aft. The yacht 
has a flush deck, with rail, a ‘‘ gunboat” or vertical stern, and a 
vertical bow. The frames are of steel below the water-line, and 
aluminium above, with aluminium bulb angles for the deck beams. 
The sheathing is of mahogany. screws are driven by two 


quadruple-expansion engines, with cylinders 1lin., 17in., 24in., and 
data, diometer; and isin vircke. iston speed will be 1500ft. 


per minute, and at 540 revolutions and 350 1b. pressure the engines 
will eine, Ba indicated horse-power. There are two Mosher 
water-tube boilers, with an te of 120 square feet: of grate, 
and 5540 square feet of heating surface. The two weigh 13 tons 
<7 and 154 tons when steaming. The fire-room is between the 
boilers, with one big funnel overhead. Each boiler has two 
drums 20in. diameter, 4ft. a) ; below these are 
two 12in, drums 8ft. aj and 74ft. below the upper ones. The 
length is 9ft., with 8}ft. of grate. Small tubes connected to the 
inner side of each upper drum curve inward and downward and 
then outward and downward to reach the tops of the lower drums, 
which they enter vertically. The pressure will be 400 1b. to 440 1b. 
at the boilers, and 350 1b. to 4001b. at the cylinders. There will be 
distilling and electric light plant, circulating engines, blowers, &c. 


horizontal u 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THERE is nothing very gratifying to report about trade this week. 

Demand, whe’ boy finished or pa iron, is practically at a 
standstill until next year. 

Tronmasters are engaged in clearing off old contracts, and the 
only buying that is going on is of a very hand-to-mouth character. 
In the absence of business, prices are this week scarcely more than 
nominal. Common barsare selling at £7 15s, and £8 up to £8 10s., 
and North Staffordshire bars are quoted £8 to £8 5s. - Best mer- 
chant bars are £9 10s., and marked bars remain at £10 10s., with 
£11 2s. 6d. as Earl Dudley’s price. 

Merchant iron generally is just now very slow of sale, and com- 
petition is responsible for steadily drooping prices. Best bars are 
still in steady demand, though the orders remain small, and are 
for immediate delivery. The amount of buying which is taking 

lace in unmarked iron is scarcely sufficient to test quotations, 
oop iron is quoted £9 to £9 5s.; gas-tube strip, £8 to £8 10s., 
and nail rods, £8 10s. to £9. 

Orders in the sheet iron trade are very limited, and the galvan- 
isers are buying no more than for some time past. Hence the black 
sheet mills are ularly employed. Sheets of 20 w.g. are quoted 
£8 5s. to £8 10s.; 24 w.g., £8 7s. 6d. to £8 12s. 6d.; and 27 and 
28 es £9 to £9 5s. Galvanised corrugated sheets are £12 to 
£12 10s, Midland manufacturers are at present feeling ver. 
keenly Welsh competition. Galvanisers in Wales are, as regards 
carriage alone, £1 per ton better off in the matter of the execution 
of export orders than most of the Midland galvanised sheet 
makers, 

Steel is better relatively than iron, but even this is not saying 
much, Bessemer billets are quoted £5 10s. to £5 15s.; best 
Siemens ditto, £5 15s. to £6; mild steel bars, £8 5s. to £8 15s ; 
plates, £8 to £8 10s.; and angles, £8 to £8 5s. 

The Patent Shaft and Axletree Company, Limited, Wednesbury, 
while running its Monway Steel Works full time, is finding it 
necessary to run the other works in which steel is manufactured, 
viz., the Brunswick Works, somewhat irregularly, with the result 
that several hundred men there are irregularly engaged. For 
some time past it has been reported that the company, which 
manufactures steel principally to supply its own needs in the 
railway wheel and axle and bridge-building departments, has been 
a American steel, finding it cheaper ; and the irregular 
Pyro, bi the Brunswick Works is doubtless the result. Whether 
in the New Year the directors will feel justified after the necessar. 
stop period for repairs, &c., has expired, to keep the Brunswic 
Works on full time like their Monway Works, must, of course, 
depend upon the state of trade in the interval. 

e workmen employed at the forge of the Bromford Ironworks, 
West Bromwich, have been given notice to terminate their en- 
gagements, and the forge is to be temporarily closed. This will 
not, however, affect the mills, which are to continue running as 
usual, puddled bars or steel billets being obtainable from an out- 
side source. The works are among the oldest in the Black 
Country, and were carried on for over half a cent by John 
Daws and Sons, and subsequently Mr. Scarf, of West Bromwich, 
purchased the works for a very moderate sum. A large portion of 
them was never re-started. 

The pig iron trade is without material change on the week, 
either as regards prices or demand, and market quotations are 
unaltered. 

Under the award of Sir David Dale in the Birmingham brass 
trade dispute a minimum wage is fixed, but he has dismissed the 
claim of the men to restrict sub-contracting. When more than 
fifty-four hours in any week is made, overtime at the rate of time 
and a-quarter will be paid. With ard to the bonus question, 
he does not allow the employers to reduce it unless it is uniform all 
round, and provides that if non-union men are employed they are 
to receive the full bonus, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The very insignificant business just now passing 
through, mostly consisting of the smallest possible quantities 
which consumers dribble out only when they can no longer 
hold back from buying, affords no real basis upon which to judge 
of the actual situation in the iron and steel trades of this district. 
The real question is what the turn of the year is,likely to bring 
forth ; and ‘although a few isolated speculative forward trans- 
actions that are reported can scarcely be accepted as really 
establishing any future basis, they are certainly indications that, 
in some quarters at least, very much lower prices are anticipated, 
one or two contracts for pig iron for delivery extending well over 
next year having been made at several shillings per ton under 
even the present low quoted rates, 

The reports which come to hand from some branches of engineer- 
ing, and also the further employment returns issued by the trade 
unions, become less encouraging as to the future. All sections of 
engineering, either directly or indirectly, connected with electrical 
work are, of course, participating in the exceptional pressure of 
electrical development now going on, and locomotive builders and 
manufacturers of railway rolling plant generally also continue 
exceedingly busy. Outside this, however, the tendency continues 
unmistakeably in the direction of lessened activity, and in some 
directions I hear that new orders are not coming forward at all so 
satisfactorily as could be wished. The monthly returns of the 
Amalgamated Society of ineers show a decidedly less satis- 
factory position as regards employment. The organising 
delegate for the Manchester district reports that the number 
of unemployed has gone up to 4 ae cent., as compared with 
about 2 per cent. last month, and adds that this is largely due to 
the continued depression in the textile machine trades and the 
discontinuance of night shifts in some of the general engineering 
shops. Activity, he states, is fairly well maintained at works en- 
gaged in making tools and ordnance, and a considerable amount 
of overtime is still being worked in such establishments. Generally, 
he remarks, there is not that call for men which marked the earlier 
months of the year. The general office report of the society also 
shows an increase in the number of unemployed members, but not 
to any large extent, and the out-of-work list still represents not 
much more than 24 per cent. of the total membershi 

There was only a moderately-attended and ext ly slow iron 
acarket at Manchester on Tuesday. A continued downward 








move in pig iron prices ‘only still further checks the already 
exceedingly restricted weight of buying. Lancashire makers are 
now sere nominally “Gis. 6d., less 24, for foundry delivered 


Manchester, about 2s. 6d. under last week’s rates, but are 


mica A not selling at this _— Lincolnshire makers 
ve further reduced their official basis rates 1s. 
ko bringing them to 59s. 6d. net for No. 3 foundry, 
wi Derbyshire nominally about 63s, 6d. to 64s. 6d. net, 
delivered Manchester. Forge qualities have also been i 
reduced, and, delivered Warrington, the average quota 
are now about 61s., less 24, for Lancashire, 59s. 2d. net for Lincoln- 
shire, and 59s. to 59s. 6d. for Derbyshire. In American forge iron 
further sales are reported at something very near the basis of 60s., 
delivered Warrington, quoted last week. Middlesbrough iron is 
lower, and various prices are quoted, but 61s..10d. net for prompt 
delivery Manchester may be taken as representing about an 
average figure. Scotch iron, delivered Manchester docks, ranges 
from about 70s. 6d. to 71s. 6d. net for Eglinton and Glengarnock, 
with American foundry still about 63s, net, : 
Finished ironmakers have taken up a position of wai! 
ments, and as there will be no further association mee’ un 
after the turn of the year, the list prices will in the meantime 
remain on the basis of £8 for Lancashire, with North S' 


develop- 


taffordshire 
bars quoted £8 to £8 5s. delivered Manchester district... In. the 
open market there is a good deal of competition for any small 
orders to be got, and where particular makes of bars are not 
specified, sellers are prepared to book at £7 15s. to £7 17s. 6d. 
delivered. Sheets remain at about £9 to £9 5s., and hoops 
£9 2s. 6d. for random to £9 7s, 6d. for special cut lengths, de- 
livered here, and 2s, 6d. less for shipment. 

In the steel trade prices for raw material remain without 
quotable change. For No. 3 foundry hematites 80s., less 24, is 
about the minimum makers’ price, with local billets nominally 
£5 10s. net, but there is no business of ae stirring. In 
manufactured material prices are so irregular as scarcely to admit 
of definite quotation. Steel bars and common steel plates are 
reported to be obtainable at under £7, and certainly there are 
sellers at £7, with quotations according to quality ranging 
upwards from this figure. Since the temporary suspension of the 

akers’ Association prices for boiler plates have been cut m5 Ago 
to secure any orders that are to be got. Nominally, £8 5s. is 
about the general quotation of the associated makers for delivery 
in this district. 

Business in the metal market continuesslow, and there has been 
a reduction of }d. B age: Ib, on seamless brass and copper tubes, and 
brazed copper, and yellow metal condenser plates, the basis quo- 
tations being now 8d. per lb. for seamless brass tubes ; 10}d. for 
copper tubes, 104d. for brazed copper, and 7d. for condenser 
plates. Brass wire and sheets, which were recently reduced jd. 
per lb., are unchanged. 

It is reported that Willans and Robinson, of Rugby, have taken 
about 35 acres of land at Sandycroft, where they intend to erect 
new steel and boiler works on a large scale. 

The position in the coal trade here continues strong, and in all 
descriptions of fuel the output is moving away readily at full rates. 
Taking the market generally, however, the continued competition 
of both round coal and engine fuel coming in from other districts, 
Yorkshire, Staffordshire, and Derbyshire, is a feature that is not 
altogether satisfactory with regard to the future. At present this 
competition is not appreciably affecting Lancashire collieries, as 
they have no surplus stock that they are under any necessity to 
push on the market, but it has the effect of bering io merchants 
and large buyers to hold back from purchasing beyond immediate 
requirements, in view of possible lower prices ruling after the 
turn of the year, 

The Lancashire Coal Sales Association had the question of prices 
under consideration at a meeting held in Manchester on Tuesday, 
and it was decided that any advance on current rates was not 
under present conditions advisable. One important matter that 
came forward for consideration was the question of contracts for 
next year, and this had special reference to the large contracts 
for engine fuel usually made with the Alkali Union, the renewal 
of which has recently been the subject of a F ney deal of negotia- 
tion. As, however, it had become evident that satisfactory terms 
could not be arranged with the Alkali Union, a resolution was 
unanimously adopted by the meeting to the effect that no further 
concession should be made on the minimum basis that had been 
submitted, and that if contracts could not be arranged on this 
basis, the Alkali Union must purchase for their requirements in 
the open market, 

As to the position of engine fuel generally, Lancashire collieries 
report that they have a ready sale forall they are able to produce. 
Current pit prices remain exceedingly firm on the basis of about 
10s. 6d. for good medium sorts, to lls. and 11s. 6d. for some of 
the special qualities. Common round coals for steam and forge 
purposes are moving off fairly well, and notwithstanding many of 
the ironworks are on short time, and the general depression 
throughout this branch of trade, no surplus of any moment is 
a pits, and quoted prices remain steady at about 
12s, to 12s, 6d. The house-fire coal trade is just now fairly active. 

For shir t only a limited sort of busi comes forward, with 
prices about as last quoted, ordinary steam coal delivered Mersey 
ports being readily obtainable at about 15s. to 15s. 3d. per ton. 

Good foundry cokes continue in very fair request, with quoted 
rates unchanged, and furnace cokes also remain nominally without 
alteration. 

Barrow.—There is very little change to note in the hematite pig 
iron trade of this district. Orders are not plentiful, but are fairly 
well held by smelters, some of whom decline to quote at the cheap 
prices which have been induced by the operations in hematite 
warrants. The latter are now quoted at 66s. 6d., net cash, ata 
month, buyers 6d. less, Some makers are quoting mixed Bessemer 
numbers at 70s. to 65s. per ton net f.o.b. Itis not probable that 
any improvement in the consumptive d d will establish itself 
for a month or two, but the outlook generally indicates a better 
trade in the early spring. Stocks of warrant iron have again been 
reduced this week to the extent of 1225 tons, and they now stand 
in warrant stores at 22,638 tons, the clearance this year being no 
less than 175,209 tons. Thirty-seven furnaces are in blast, com- 
pared with 47 in the corresponding week for last year. 

Iron ore commands a good sale on the market and is firm, good 
ordinary sorts being at 17s. net at mines. Rubio ore, which is still 
largely used in the district, is selling at 18s, per ton net at West- 
Coast. ports. 

The steel trade is inanimate. Orders are scarce, although 
prices have been reduced. The heavy rail trade is weaker, and 
new orders are not expected until the beginning of the year, but 
prospects are said to be good in this department. Not so in the 
steel shipbuilding material department. The plate mills in Barrow 
have-been busy during this month on orders for January delivery 
and new business is coming slowly in. There is a brisk deman 
for hoops, billets, and merchant steel. Prices generally in the 
steel trade are weaker. 

There is nothing new to report in the shipbuilding and marine 
engineering trades, which, however, are busy. 

Joal and coke have gone down in “ 3 the consumption is 
below the average, and deliveries are full. 

Wor has again been resumed in the lowering of the Ramsden 
Dock sill by 6ft. The engineers in charge of the work have 
decided on the sinking to the required depth in sections, piling as 
Gu spsiens, so as to make a safe job of it. 

e “a ing trade is quiet. exports of iron last week 
represent Fa tons and steel 7040 tons, as compared with 10,582 
tons of iron and 14,738 tons of steel in the ing week of 
last year, a decline in iron of 2849 tons and in steel a decrease of 
7698 tons. This year the shipments of iron have reached 606,577 
tons and steel 396,945 tons, as against 523,869 tons of iron and 
480,517 tons of steel in the corresponding period of last year, an 
increase in iron of 82,708 tons and in steel a decrease of 83,572 
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THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) : 

UNcERTAINTY still characterises the Yorkshire coal trade, more 

especially in | tive fuel for railway companies. As has been 
anticipated, the Yorkshire coalowners have given way with a view 
of effecting a speedy and amicable settlement of the contracts 
commencing the first day of January next. It will be remembered 
that the coalowners reduced their price from 16s, to 15s. per ton, 
but the railway managers looked upon this as not adequate. A 
meeting was held in Sheffield on the 17th inst., at which the coal- 
owners had before them the reply of the Midland Railway Com- 
pany, stating that it could not give 15s. a ton. It is understood 
that this company has already been buying supplies of Notts and 
Derbyshire coal at 13s. heh 4 ton. Notts and Derbyshire coal 
does not fetch a price equal to Yorkshire hards, but the coal- 
owners, having regard to all the circumstances, have decided to 
offer the Midland and other companies supplies at 14s. a ton. 
This will make an enormous difference to the railway oa. 
and it is highly probable that the offer may be accepted. To the 





til | Midland-Company alone a reduction of 2s. a ton means a saving in 


the yearly coal bill of £135,000 on a consumption of 1,350,000 tons. 
Contracts, it is expected, will be for three months or six months, 
there being a strong feeling in railway circles that coal may yet 
come lower, and that for the later months of next year they may 
be able to arrange on still easier terms. That feeling does not 
seem to prevail amongst coalowners, who believe that in the spring 
or shortly afterwards their business may again get firmer. 

In regard to house coal, colliery owners are bee ree g upon a 
change in the weather, of which there is not the slightest p t 
at present. It is a long time since we had such a mild December, 
oak this fact, coupled with the premature stocking which took 
place in the panic days of September and October, causes this 
trade to be very quiet. Coalowners state, however, that a fair 
tonnage is being brought to bank, and = 4 stand * saps stiffly 
to the old quotations: Best Silksto lbs. to 16s. per ton; 
Barnsley House, 14s. to 15s. per ton. ese prices are still re- 
quired from householders, though easier terms can be had for 
large quantities, ae Ne : 

In spite of the closing of the Baltic ports, there is still a fair 
export demand for steam coal, the requirements of other countries 
making up for the stoppage of business elsewhere ; Barnsley hards 
are still quoted 15s. to 16s. per ton. Gas coal continues in ex 
tional demand on contract account. Engine fuel is also more freely 
asked for, quotations being well maintained :—Nuts, 9s. 6d. to 
10s, 6d. per ton; screened slack from 7s. 6d. per ton ; pit slack 
from 6s. per ton. The coke trade is still on the down grade, 
ordinary coke being procurable at 15s. per ton, and washed coke 
from 18s. per ton. : i 

The unsatisfactory condition of the iron trade is causing con- 
siderable concern. Concessions made by irc ters, instead of 
encouraging business, have depressed it, as purchasers hold back 
in the belief that further concessions are sure to follow. It isnot 
likely that any improvement can take place until well into the 
new year. Another heavy drop took place in hematites this week, 
these irons being now easily procurable at 80s. for East Coast, and 
82s, for West Coast. For forge iron no price can be stated. 

In the steel trade manufacturers of crucible qualities complain 
all round of slackness. Some of our best firms are now working 
not more than four days a week, while in other directions the de- 
pression is even more. pronounced. Makers of open-hearth steel, 
on the other hand, continue to be well employed ; but there is no 
disposition to accumulate stocks, the high cost of production 
causing manufacturers to restrict their attention to the filling of 
orders. Several of the rolling mills are now running short time, 
the most significant indication that can be given of the unsatis- 
factory condition of this and allied trades. : ‘ 

Cutlery manufacturers, as well as those engaged in the plating 
trades, report that the season’s business is not equal to expectations 
Novelties for Christmas and New Year attract attention, but 
generally the demand is lighter than usual, and advances in 
material reduce profits very considerably. 











NORTH OF ENGLAND. 
(From our own. Correspondent.) 


A SOMEWHAT more satisfactory report can be given this week 
anent the iron market than has been possible for some time past. 
Business is still exceedingly quiet, but the tone is not so despon- 
dent as of late, and the downward course of prices has at last been 
checked. It is some time since they were so steady as they have 
been since Tuesday. The experience of sellers has during the last 
three months been absolutely unique and unprecedented. In all 
other periods of declining prices the course has been of a switch- 
back character, there being every now and then slight rises in the 
quotations, but since the middle of September last there has been 
one unbroken fall, not a penny rise being reported during the 
three months, and the fall has been extremely rapid this month. 
No. 3 Cleveland pig iron since September has declined in value at 
least 18s., of which 10s, 6d. has been reported within the last three 
weeks, 

But pig iron prices have become steadier this week, the makers 
and merchants having at last set their faces against the continuous 
beating down of values. Pig iron has got down to figures which 
cannot cover the cost of production, and in some cases, indeed, the 
selling prices are shillings below cost. Merchants also cannot 
realise any profits by selling at the prices that are now offered. 
It is not owing to any action on their part that the value of iron 
has declined with sah arun, Asa matter of fact they have little iron 
available for sale, and that little was bought at rates considerably 
above those now ruling, so they are as much disposed to stand out 
against further reductions as the makers themselves. Itisat least 
a year and a-half since they were able to buy iron at anything like 
the prices at present being offered. The rapidity with which the 
value of iron has been falling of late, and the heavy increase in 
stock, have impressed upon the makers the necessity for taking some 
steps to counteract the unsatisfactory situation, and they have 
acted accordingly. 

Steps are being taken to reduce the output of pig iron to the 
level of the requirements, and several furnaces in addition to those 
already reported in this column are to be blown out or damped 
down ; indeed, by the end of this week there will be six fewer 
furnaces at work in the North of England than was the case at the 
beginning of the quarter—leaving 91 at work—and this will bring 
down the output by 600 or 700 tons per day. Sir B. Samuelson 
and Co., Limited, Newport Ironworks, Middlesbrough, have blown 
out a furnace this week, making two this quarter, and in addition 
they will “a down two furnaces and probably keep them so for 
some time. Other makers are contemplating the blowing out of 
one or more of their furnaces, as they do not see the necessity for 
making pig iron at a loss to be put into stock. By stopping 
furnaces they will probably not only stop the downward movement 
in the prices of pig iron, but will reduce the cost of production, as 
the consumption of coke will be lessened, and lower rates accord- 
ingly will rule. There is no doubt that for a long time coke has 
been relatively a good deal dearer than pig iron. 

The stock of Cleveland pig iron in Connal’s warrant stores, which 
was down to 10,463 tons on September 4th—the smallest quantity 
that has ever been reported since Messrs. Connal took over the 
stores in 1877—has increased so much that on Wednesday night 
the quantity was 33,564 tons, 9325 tons having been added this 
month alone, and the quantity is heavier than it has been since 
last — ge ay the stock even yf is —_ it is the 
rapidity with which it is now increasing that is ra‘ jisquieting. 
Only within the last five years the quantity held was over 310,080 
tons, or nearly ten times more than at present. Makers appear to 
be averse to produce iron to be sent into the public stores, or te 
accumulate at their own works, 
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The December shipments of pig iron are on a smaller scale than 
has been known in any month for nearly six years ; they are little 
more than half the average of the previous months this year, 
exceedingly poor to oversea ports, and the deliveries to Sco 
have not improved to any considerable extent, h Cleveland 
cries are a good deal below Scotch. Up to Wednesday night 

1,263 tons were shipped from the Cleveland district, as compared 
with 49,954 tons last month, and 58,735 tons in December, 1899. 
When this decline in exports is taken into account, and at the 
same time the reduction in local consumption, the heavy increase 
in stocks is only what might be expected, but it will be at a 
smaller rate than it has been, now that so many furnaces have for 
the present ceased to produce iron, and that more furnaces will be 
stopped. 

The amount of business doing in Cleveland pig iron this week, 
though very small, has yet been larger than for some weeks past ; 
but consumers still confine their purchases to small lots for imme- 
diate delivery, and cannot be induced to buy for forward delivery. 
They prefer to wait the development of events. Business in No. 3 
Cleveland pig iron has been done generally at 53s. 6d. per ton, 
this being 25s. 6d. per ton below the best price of the year, and 
lower than anything reported since May, 1899. It is 4s. below 
the rate ruling on Tuesday last week. The lower qualities of 
Cleveland pig iron are not so much below No. 3 as they have 
been nearly all the year. Usually grey forge is ls. per ton 
cheaper than No. 3, but in the early part of September was 
5s. 9d. cheaper, whereas now the difference is only 1s. 6d., for 
it is realising 52s. No. 4 foundry is at 58s, Hematite pig iron 
has not drop) so much in value as Cleveland pig iron—only 
17s. 6d.—and instead of the difference between the two being 
10s., it is 16s. 6d., for mixed numbers of hematite are now being 
sold at 70s., and No. 1 has been sold by one of the leadi: 
makers at 71s. There are, however, producers who still as! 
72s., but consumers do not see their way to give it. 

Finished iron and steel are in very quiet request, and the 
holidays this month will be longer than usual—a full week, this 
being longer than the majority of manufacturers have been able to 
afford for several years past. But business is by no means pressing, 
and firms, though only running their mills short time in some cases, 
are yet ahead of their contracts. The rail makers have found it 
necessary to reduce their quotations ; it is difficult to find ont what 
they really would take, but for heavy steel rails they quote 
£5 17s. 6d. net at works, or 37s. 6d. less than the top price of the 
year. At the same time, founders have reduced the quotation for 
cast iron railway chairs to £4 7s. 6d. net. Other prices have been 
maintained, common iron bars at £8 ; best bars, £8 10s.; iron ship 
plates, £6 12s. 6d.; steel ship plates, £6 15s.; iron and steel ship 
angles, £6 15s.; engineering angles, £7 ; steel boiler plates, £9 5s. ; 
and steel hoops, £9 ; all less 24 per cent. f.o.t. 

The coal trade is‘not so strong as it was, and business has been 
much interfered with on the Tyne, Wear, and at Hartlepool, 
owing to the strike of mineral guards at Tyne Dock, and of other 
of the North-Eastern Railway Company’s servants who sympa- 
thised with them. Both coal and goods traffic has been con- 
siderably lessened, shipments have nm reduced, and collieries 
in many cases have had to be stopped for several days during 
the last fortnight. The grievance of the mineral guards 
appears to be practically a sentimental one. Each guard 
has been accustomed to have his particular van, and when 
it was ordered that in future a guard should take the 
first van that was available, the men struck work without 
giving notice. The company says the arrangement of having 
‘one man one van” is the cause of much inconvenience and 
delay to traffic. Mr. Bell, M.P., the secretary of the Railway 
Servants’ Association, intimated to the men that they could not 
expect any financial support from the society, as they had broken 
the rule, striking without notice, and after various negotiations he 
prevailed upon them to resume work on Tuesday ; and the dispute 
will be considered by the general manager next week, when he 
will receive Mr. Bell and a deputation of the men. In the mean- 
time the ‘‘one man one van” arrangement will be continued where it 
does not delay the traffic. Since the conclusion of the strike prices 
of coal have been rather easier. Best steam coals are at 14s. to 
lds. f.o.b, Coke of medium quality has been sold at 17s. 6d. per 
ton, delivered at Middlesbrough, and two or three contracts 
for execution over next quarter have been placed at a little below 
that. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


AFTER a drop of 8s, per ton in warrants, which took place in the 
course of two weeks, it is not surprising that there should be an 
improvement of some 2s, per ton, such as occurred in the last few 
days. There is a strong impression, however, that prices of pig 
iron are still bound to go lower. The nearness of the holidays 
tends to prevent either shippers or home consumers buying iron 
at present, 

Business has been done in Scotch warrants from 60s. 3d. to 61s. 
cash, and 59s. 10d. one month. Transactions have also taken place 
from 60s, 10d. to 59s, 10d. for delivery in thirteen days. Cumber- 
land hematite warrants have sold at 66s. = a cash, and at 66s, 6d. 
to 66s. 3d. for delivery in ten days. Cleveland warrants have been 
done at 52s, 9d. cash, and the same price for ten days’ delivery. 

There has been a further reduction in Scotch hematite, which is 
now quoted by merchants 77s, 6d. per ton for delivery at the steel 
works. This is a fall of 6s, 6d. per ton since the downward course 
of prices began. 

e furnaces in blast in Scotland number eighty-two, com- 
pared with eighty-three at this time last year, and of the total, 
forty-one are producing hematite, thirty-six ordinary, and five 
basic iron. 

A further general decline has occurred in the prices of the special 
brands of Scotch makers’ pig iron.—Govan, ie, is quoted tok 
at Glasgow 61s. 6d.; No. 3, 61s.; Wishaw, No. 1, 62s.; No. 3, 
61s. 6d. ; Carnbroe, No. 1, 71s.: No. 3, 67s. 6d.; Clyde, No. 1, 
78s. 6d.; No. 3, 68s. 6d.; Gartsherrie, No. 1, 78s.; No. 3, 68s.; 
Calder, No. 1, 79s.; No. 3, 68s, 6d.; Summerlee, No. 1, 81s.; No. 3, 
68s.; Coltness, No. 1, 85s. 6d.; No. 3, 69s.; Glengarnock at 
Ardrossan, No. 1, 79s.; No. 3, 61s.; Eglinton at Ardrossan or 
Troon, No. 1, 67s, 6d.; No. 3, 66s.; Dalmellington at Ayr, No. 1, 
68s.; No, 3, 66s. 6d.; Shotts at Leith, No. 1, 82s. 6d.; No. 3, 70s.; 
Carron at Grangemouth, No. 1, 78s.; No. 3, 68s. per ton. 

The shipments of pig iron at Scottish ports in the past week 
have been 5272 tons, compared with 4111 in the same week of last 
see There was despatched to Canada 90 tons, India 242, 

‘rance 199, Italy 219, Germany 345, Holland 253, Spain and Por- 
tugal, 105, China and coon 15, other countries 619, the coast- 
wise shipments being tons, against 1955 in the same week of 
last year. There is at the moment comparatively little demand 
for export, but the total shipments for the year will be about 
55,000 tons larger than in 1899, 

The G Ww rig iron market will be closed from Friday of this 
week—the 21st mber—till the 26th, for the Christmas holi- 
days, and again from the afternoon of Monday, the 3lst, till 
Thursday, 3rd January, for the New Year holidays. 

There is no improvement in the condition of the malleable iron 
trade ; indeed, the demand is so 
cases it is very difficult to keep works moving. 

The steel works are fairly well employed, and a few orders have 
recently been placed, from which they are likely to benefit ; but 
the outlook is not at all so ing as could be desired. As is 
well known, a great proportion of the contracts of the steel makers 
arises from shipbuilding. Some Government orders are on hand, 
and one or two of the great steamship lines have been arranging 
with shipbuilders to lay down new vessels. For general merchant- 
men, however, there is just now practically no demand, the state 
of the freight market is not encouraging, and the prices at which 





backward that in a number of | £ 


tramp steamers could. be built are still too high for owners to come 
into the market. 

The coal trade is becoming gradually slacker. Shipments from 
the Scottish ports are, on the whole, good for the season, but the 
trade is irregular and the current demand unsatisfactory. House- 
hold coa!s for home use have been in geod demand, there has 
not been much reduction in these, only about 1s. per ton, delivered 
in the larger towns. The fall has been greater in some of the 
country districts. Prices of ship we heaing are, however, very 
materially reduced. At Glasgow ur they are quoted from 
10s. 6d. to 14s., ae quality and relative demand. The 
impression is that it will be very difficult to maintain prices at the 
present figures for long. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Belgian ironmasters who have taken the Morfa Colliery, 
near Llanelly, as stated by me last week, have also, I hear, through 
their representative, secured other mineral tracts in the district. 

The Alexandrian State proscooe § contract for 90,000 tons best 
Monmouthshire has been secu by Pyman, Watson, and Co.; 

rice, 25s. 2d. c.i.f., delivery over January to June. Messrs. 
owe are stated to have obtained the Brazilian Railway contract of 
140,000 delivery over 1901. Last week there was a good despatch 
all round, Newport despatching over 73,000 tons, and Swansea 
61,000 tons, or 20,000 tons over the corresponding week. Cardiff's 
export was large; and this week was well begun with a despatch 
of thirty-three steamers, with a total close upon 74,000 tons. 
France, Spain, and Genoa figured ng oe totals, and exceptionally 
large ones went to Colombo, Port Kilindini, and Buenos Ayres. 
Newport, Mon., despatched eight steamers on the same day, several 
large ones were laden by Powell Duffryn, Pyman, Watson, and 


.» &e. 

Steam coals, which have been quoted from 17s., have touched 21s, 
during the last few days, and remain firm. House coals yet | 
somewhat on account of the exceptional weather. Thechief coa 
in demand are steam, large and small ; seconds are firmer, and 
No. 2 and No, 3 Rhondda. : 

Closing prices, Cardiff, were as follows:—Best steam coal, 20s. 
to 21s.; seconds, 17s. 6d. to 19s.; drys, 17s. to 17s. 6d.; best steam 
small, 10s, 6d. to 11s. 6d.; seconds, 9s, 6d. to 10s.; drys and other 
inferior sorts from 8s. 6d.; best Monmouthshire large, 17s. 6d. to 
18s. 6d.; seconds, 16s. 3d. to 16s. 6d.; best house coal, 20s. to 21s. ; 
seconds, 17s. to 18s.; No. 3 Rhondda, 17s. 6d. to 18s. 6d.; brush, 
15s. 6d. to 16s.; small, 12s. 6d. to 13s. 6d.; No. 2 Rhondda, 
lds. 9d. to 16s, 3d.; through and through, 13s. to 14s.; small, 
8s. to 8s. 6d. 

Patent fuel, 19s. to 22s.; coke, 24s. 6d. to 36s., according to 
brand. Patent fuel continues in good demand. Last week Car- 
diff despatched a good average, and Swansea over 11,000 tons, 
France and Algeria being the leading buyers, 

Latest coal business done: Cardiff steam was on the basis of 
20s. to 20s. 6d., and tendency firm ; stems reported full, and all 
collieries and docks busy with old contracts. Much new business 
is not expected until after holidays. Keenattention is paid to the 
railway war, and the persistent efforts to reduce prices. 

The latest Swansea prices are as follows :—Anthracite, finest 
hand-picked, 23s. 6d. to 24s.; seconds, 20s. to 21s.; best large, 
lis. 6d. to 17s.; red vein, 13s. to 13s. 6d.; rubbly culm. 8s. to 
8s. 3d. Steam coal, 16s. to 20s.; bunkers, 13s, to 14s.; small, 7s. 
to 9s. House coal, No. 2 Rhondda, 15s. 6d. to 16s. 6d.; small, 
13s, to 13s. 6d. Patent fuel, 18s. to 18s, 6d. Coke, furnace, 21s. 
to 24s.; best foundry, 31s. to 33s. id. 

I regret to announce the death of Mr. J. Walter Morgan, J.P., 
Hirwain. By profession an engineer, he was associated in early 

ears with Welsh industries, notably at Whitchurch, near Cardiff. 

e then went to South America, and later was connected with 
Hirwain works and crucible steel make. Few men were more 


gee. 
e shipment of tin-plates from Swansea was heavy last week, 
and stocks are lower. 

A curious item occurred in the list of Cardiff imports this week, 
which is calculated to lead to some discussion. It is not of coal to 
Cardiff, but fish-plates and rails from Rotterdam consigned to the 
Cardiff tramways. 


Slackness prevails in some branches of the Bessemer works, 


though to the casual glance a good deal of activity continues. The 
Cyfarthfa Works keep up with remarkable vigour, and Dowlais is 
yet busy in some departments. Cardiff despatched this week 
from the works on the hills a cargo of 624 tons iron and 913 tons 
coke to Port Adelaide, Newport a ‘o of steel angles for Belfast. 
The imports to Newport, Mon., included 1020 steel billets from 
Philadelphia. Cyfarthfa Works received a large quantity of ore 
from Bilbao during the week, and Tredegar Works 2320 tons from 
Garucha. 

In connection with American bars, it was stated on ‘Change, 
Swansea, this week that a considerable quantity has yet to arrive 
in respect of contracts undertaken before Welsh ironmasters had 
resolutely entered upon the task of meeting the competition. 

Prices quoted this week are regarded by thoroughly disinterested 
authorities as quite low enough to meet the case, and if this can 
be continued, and there is no doubt of this if workmen take a 
common-sense view, and the quality is maintained—and upon this 
there is no question—then the brunt of the rivalry will have 

It was openly stated on ’Change that there are grave ob- 
jections raised in reference to the continuance of the use of these 
imported American bars, the consumers having met with serious 
difficulties in the re-conversion of the shearings into bars, the steel 
bars thus produced being of much inferior quality. I have previously 
referred to other rivals of Welsh ironmasters coming forward in the 
form of German agents offering at a low rate. In connection with 
this, it was stated on Change that little orno importance was attached 
toit. The make is presumed to be Bessemer basic steel. Those who 
have tried this class of steel before say it is, as a rule, faulty and unre- 
liable, and considerable improvement must have been tnade in the 
manufacture to fit it for the purposes required by Welsh tin-plate 
manufacturers. Doubtless the new manufacture will come into use 
experimentally by a small “parcel” or so, and interest will be 
awakened to learn with what results. Workmen, I am told, look 
with disapproval upon these experiments. The older hands can 
tell the steel required by the touch, and without being aware of 
the source, select Welsh make—notably Cyfarthfa and Dowlais—as 
containing the exact percentage of carbon required. say 
Ebbw Vale and Blaenavon would run these hard, but this is the 
statement given by practical and disinterested men. ; 

A general reduction of wages isimminent. Prices of raw materials 
are running down. Block tin has — £9 during the week. 
Iron and steel quotations this week at Swansea were as follows :— 
Glasgow warrants pig iron, 60s. 7d. to 60s. 9d. cash ; hematite 
warrants, 66s. 6d. f.o.b.; Welsh bars, £8 to £8 2s. 6d.; sheet iron, 
£8 5s. to £8 7s. 6d.; steel sheets, £8 2s. 6d. to £8 5s.; steel rails, 
heavy section, £6 to £6 2s. 6d.; light, £7 to £7 15s, Bessemer 
steel: tin-plate bars, £5 5s.; Siemens £5 7s. 6d. : 

Tin-plates : Bessemer steel cokes, 18s. 3d. to 13s. 6d.; Siemens, 


coke finish, 13s. 6d. to 13s. 9d.; ternes per double haps 20 by 20 C, 
24s., 26s., to 29s, 6d.; best charcoal, 14s. 6d. to 15s. 6d.; big 
r ton, £10 10s. to 


sheets a 6ft. by 3ft. by 30 ¢g., 

10 12s. 6d. Block tin, £113; iter, £18 12s, 6d.; lead, 
£16 7s. 6d.; copper Chili bars, e71 10s. to £72. Iron ore dull, 
declining ; Tafna,'17s. 6d.; Rubio, 18s.; Cardiff and Newport prices 
are from 17s. 3d. to 17s. 6d. c.i.f. * 

At Briton Ferry last week five smelting furnaces were in full 
work, Make of steel bar satisf . Men are now working day- 
by-day contracts, the notice issued by directorate having ex * 
All the mills and departments at the various tin-plate works well 


occupied, brisk business ‘being done at the engineering works of 





Taylor and Sons, also at the Swansea V: gi works, 
Foundries generally fully employed. Sipcitor Work active: 








The Cardiff Railway Company’s Bill has been i. Oneof 
the special features is what is in local circles described as an extra- 
ordinary demand on the Rhymney Railway. Clause 7 provides 
that the company shall carry into effect arrangements ener 
for psngeeini, fw sorting the traffic, and 7 Sec. 2, work- 
ing the traffic between the collieries and the w 

An important meeting of the Executive Committee of the 
Sheet and Tin-plate Makers’ Association was held at Swansea on 
Tuesday, Mr. Trubshaw presiding. In the matter of circle 
annealing—a differentiation of prices between circles and squares 
—a resolution was arrived at which will be submitted to the men. 
In connection with “‘tinning at the Barry pot,” it was that 
ra should be paid. If not accepted, then arbitration. «It appears 

t there are fifty-five fewer mills at work in the trade than there 
were twelve months ago. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE gencral condition of the iron market over here has not 
altered, and certainly not improved, since last week. The number 
of orders given out is very small, and competition keener than 
ever. There is nothing of interest to relate with regard to the 
business done in the different departments, pig iron being in 
moderate request, and comparatively firm in price, while the 
various sorts of manufactured iron remain in dull and irregular 
demand, and the downward tendency in prices has been increas- 
ing. Girders are particularly quiet, and the trade in bars and 
plates leaves much to be desired, both as regards inquiry and 
quotations. Ata recent tendering for railway material, the prices 
asked were considerably lower than the list rates, bars in malleable 
iron being offered at M. 135 to M. 188, while bars in basic only 
realised M. 114 p.t. The lowest offer in ang was M. 143 p.t. 
Iron plates have in one special case been offered at M. 140°50 p.t. 
by a Lorraine works, but the price generally quoted is M. 180 p.t. 
Sheets were offered at M. 135 p.t. 

German export in machines is reported to have been, duri 
the first nine months of present year, 1,788,494 q., wor 
M. 188,324,000 ; against 1,664,164 q., worth M. 135,296,600, fur the 
same period last year. Export meee shows an increase of 
124,330 q., value increasing, M. 3,028,000. Export in German 
machines to the different countries was as under:—Russia, 
363,800 q., or 20°3 per cent.; France, 200,452q., or 11°2 per cent. ; 
Austria-Hungary, 191,793 q., or 10°7 per cent.; Italy, 130,069 q., 
or 7‘2 per cent.; Belgium, 105,714 q., or 5°9 per cent.; Switzer- 
land, 86,586 q., or 4°8 per cent.; Low Countries, 78,152 q., or 4°3 
per cent.; Spain, 67,596 q., or 3°7 per cent.; Sweden, 38,637 q., or 
2°2 percent.; United States, 25,159 q., or 1°4 per cent.; Denmark, 
20,149 q., or 1‘1 per cent. Exportin German machines during the 
first nine months of present year was 987,605 q. higher than im- 
= in foreign machines to Germany, and value of export was 

. 74,484,000 higher than value of import. 

The Austro-Hungarian iron trade continues to get weaker, con- 
sumers only buying what they require for immediate consumption, 
and that is not much, as all departments are but very moderately 
engaged. The outlook, generally, must be considered as un- 
commonly dull. 

On the Austro-Hungarian coal market demand and prices have 
been steadily decreasing upon the week. In brown coal, on the 
other hand, both home and foreign inquiry has continued very 
brisk. Coke, too, is in prot call, and very firm in price. 

The tone of the Belgian iron market is depressed. The 
construction shops are, on the whole, fairly well supplied 
with orders, but the rolli mills complain of being hard 
up for fresh work, and rman competition is so keen 
that, unless the Belgian coalowners reduce their quotations, 
and thereby enable the ironworks to quote prices as low as 
the Germans, the weakness in the Belgian iron industry will 
increase. The fact that 700 wagons for Italian railways have, at 
a recent tendering, been granted to a German firm, has naturally 
tended to increase the depression already felt. At another ten- 
dering for 6000 t. to 7000 t. rails, the Belgian works have likewise 
been unsuccessful, the order being granted to Italian shops, 
ao the offers of Belgian works in Denain and Anzin were 
lowest, 

All sorts of coal show a falling off in demand, with the exception 
of anthracite, for which a very good inquiry is experienced. Re- 
ductions in price are willingly granted, especially where forward 
orders are in question ; but these are scarce, consumers, as a rule, 
ania to purchase only what they require for the moment. 
: a coal is officially quoted 19f. to 20f. p.t., dry sorts fetching 

. p.t. 

The production of pig iron in Russia during the first six months 
of present year was 87,367,527 pud, against 81,551,399 pud for the 
corresponding period last year, increase amounting to 5,816,128 
pud. Import in iron and steel has, on the other hand, decreased, 
as may be seen from the following figures :—During the first six 
months of present year 1,552,000 pud pig iron have been imported, 
against 3,422,000 pud during the same period last year ; import 
in malleable iron was 2,984,000 pud, against 9,246,000 pud ; import 
in steel 705,000 pud, against 1,254,000 pud. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is firm ; prices remain about the same as last 
; aaa There has been a good supply of tonnage come on. 

ouse coal remains unaltered. Exports for week ending 15th 
were : Coal, foreign, 57,527 tons ; coastwise, 16,331 tons, 
for week ending 18th were: Iron ore, 13,350 tons ; ese, 
2900 tons ; iron scrap, 276 tons; steel scrap, 225 tons ; pig iron, 
yet ; steel billets, 1 tons ; pitwood, 3244 loads; deals, 1114 

s. 

Coal: Best steam, 17s. 6d.; seconds, 16s. to 16s. 6d.; house coal, 
best, 19s.; dock screenings, 9s.; colliery, small, 8s. 6d. Pig iron: 
Scotch warrants, 61s. 6d.; hematite warrants, 66s. f.o.b., Cumber- 
land, prompt; Middlesbrough, No. 3, 52s. 1d. Iron ore: Rubio, 
17s. ad. to 7s 6d.; Tafna, 17s. to 17s. 3d. Steel: Rails, heavy 
sections, £6 to £6 2s. 6d.; light ditto, £7 to £7 15s, 6d. f.o.b.; 
Bessemer steel tin-plate bars, £5 5s.; Siemens steel tin-plate Lars, 
£5 7s. 6d., all delivered in the district cash. Tin-plates: Bessemer 
steel, coke, 13s. 3d. to 13s, 6d. nominal ; Siemens, coke finish, 
13s. 6d. to 13s. 9d., nominal. Pitwood, 19s. ex ship. London 
Exchange Telegram: Copper, £71 10s.; Straits tin, £113. 
Freights easier. : 


Imports 








AccorpinG to an article by M. Spring, of Liége, which 
recently appeared in a French scientific paper, pressure alone is 
sufficient to cause agglomeration of the particles of all plastic 
metals with the formation of an alloy ; thus copper and tin in the 
form of filings can, by pressure alone, be converted into bronze, 
while in the same way brass can be formed from zinc and copper. 
These results are explained by the assumption that a solid solution 
is sacar agee at the interfaces of the contiguous particles of the 
different metals, and that diffusion then occurs, as has already 
been proved by the experiments of Sir W. Roberts-Austen on the 
diffusion of solid gold into solid lead. In this way molecules of 
the one metal pass into the mass of the other, and soa homo- 
geneous mixture is produced, Some interesting ‘‘ welding” ex- 
periments were also carried out. In one series of trials small 
cylinders of various metals were prepared, with their ends planed 


as flat as possible ; they were then superim in pairs, in fur- 
naces at temperatures far below the melting point of any of the 
metals, and after a sufficient lapse of time cylinders, even in 
the case of platinum, were found to be so com ly welded that 

after polishing, the joint could not be d 5 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 6th. 

THE financial excitement enormous buying 
movement of the past few days have subsided to 
some extent, but the most encouraging feature of 
all is the heavy buying of railway securities 
for permanent investment. The rate for money 
remains low, and there is an abundant supply. 
Searcely any purely speculative movement is 
discernible outside of the usual profit takings 
of the exchanges, All necessary concessions have 
been made - the Colombian Government for the 
building of the canal. It will be bitterly opposed 
RY the pointe pay yee sup epanhaons which 
ve organised a ‘‘lobby ” for urpose. The 
rates from New York to San fll me are 7 dols. 
to 8 dols. per ton, and therefore the Bill must be 
defeated, say the railroad officials. They fail to 
recognise the economic factor that the develop- 
ment of the Nicaragua route will, as soon 
as the adjustments are made, lead to more 
business. bg steel Ropny 3 are Rp 
rised and disappointed at the partial collapse 
of the demand for steel during the past few days. 
It is largely due to the unwillingness of con- 
sumers to make extensive contracts for remote 
—_ . There are ng herp pesca for this, one 
ing the ever-present fact of expanding capacity, 
especially for plates and soeteret peo 
Steel rail capacity has not been increased much, 
but is ample for double the present demands. The 
railway companies manifest the same determined 
spirit not to pay 26 dols., despite the artificial 
enhancement of values. Consumers of crude 
steel refuse to place orders with any degree of 
liberality. All other branches of the industry 
are vigorous, though prices do not show the same 
vigour. Consumptive requirements are not being 
hurried along. Buyers wish to see further ahead. 
The railroad companies, as a rule, are all earning 
good dividends, and Were material lower a much 
heavier mileage would be undertaken in the coming 
year. he exports of gold since January Ist are 

48,053,543 dols.; silver, 45,359,900 dols. 








CAPACITY OF FREIGHT CARS. 


WHEN the introduction of freight cars carrying 
from 80,000 lb. to 100,000 Ib. an, observing 
railroad officials became interested in the ques- 
tion of what defects were likely to manifest 
themselves with the immense weight carried on 
each axle. There was no inclination to put more 
than two four-wheel trucks to carry each car, and 
it became an interesting subject of discussion as 
to what weight four axles and eight wheels would 
carry safely. For twenty-five years the loads of 
freight cars have been steadily increasing. With 
every increase from 20,000 lb. upwards, prophets 
have been numerous who foretold that the limit 
of the carrying capacity of two four-wheel trucks 
had been reached ; but somehow the weight was 
doubled and trebled without particular distress 
being manifested on the part of the trucks, and 
some people came to think that the increase of 
weight might go on indefinitely, so long as the 
parts of trucks and the axles were made suffi- 
ciently strong to carry the increase of load. 

Experience with the heavy class of freight cars 
now in use seems to indicate that the safe limit 
has at last been reached. Contrary to expecta- 
tion, it is not the truck or the axle that has mani- 
fested distress, but the wheel. The action of the 
tremendous load weight on the wheels is to 
destroy the cohesive power of the metal and 
cause breakage of the flange. It does not break 
under the action of sudden heavy transverse 
blows, but the metal at the base of the flange 
becomes deteriorated by the great pressure put 
upon it; and when this weakens the flange 
foundation to a certain extent, a large section— 
in some instances the entire flange—breaks off. 
The worst feature of the case is that there seems 
to be no remedy. 

On one of the leading railroads where the 
heaviest cars have been largely employed, they 
have had a t deal of trouble with wheel 
flanges breaking, and heavier wheels have been 
introduced without any improvement being 
effected. Those who have given the subject close 
study do not believe that even steel-tired wheels 
will carry the weight with safety. A railroad 
official who has had a great deal of experience 
with the heavier class of cars, and is an expert on 
rolling stock, frankly told the writer that he 
believed the safe limit of weight for cars had 
been exceeded, and that reduction instead of 
increase of weight would soon become the order 
of the day.—Locomotive Engineering. 








LAUNCHES AND TRIAL TRIPS. 


PINNA, oil tank steamer ; built by, Sir W. G. 
Armstrong, Whitworth, and Co.; to the order of, 
Shell Transport and Trading Company, Limited ; 
dimensions, 420ft. 10in., 52ft., 33ft. 9in.; to carry, 
bulk oil and general cargo alternatively ; engines, 
triple-expansion, 28in., 46in., 77in., by 48in., 
=— 180 Ib.; constructed by, North-Eastern 

arine Engineering Company ; launch, December 

Gama, steel screw steamer; built by, Wm. 
Gray and Co., Limited; to the order of, B. J. 
Van Hengel ; dimensions, 285ft., 40ft., 19ft. 3in. ; 
engines, triple-expansion, 20in., 3l4in., 53in., 
ty. 36in., pressure 160 1b.; constructed ry, Central 
Paper c Works ; trial trip, December 13th ; 

nots. 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Tue Corporation of Glasgow has, on the 
recommendation of its Electrical Committee, 
ya to increase the salary of Mr. W. A. 
Chamen, the engineer in charge of the electric 
lighting of the city, from £800 to £1000 per 
annum, the increase to take effect as at Ist 
January next. On the recommendation of the 
Statute Labour Committee, Mr. Thomas Nisbet, 
A.M. Inst. C.E., who for the nine years has 
acted as assistant master of works, been 


unanimously appointed master of works of the 
city, at a salary at the rate of £650 per annum, 





THE PATENT JOURNAL. 
Condensed from “ The, Iustrated Official Journal of 


Application for Letters Patent. 


#2 en ich emul ga been ‘‘ communicated ” the 
name ress communicating party are 
printed in italics. . 


ith December, 1900. 
=, Provyectites, P. M. Staunton, Howth, Co. 
in. 


22,046. AERIAL SIGNALLING, I. Massey, Bolton. 

22,047, Grarmw Exevarors, L. Leclerc and A. Riban- 
deau, Liverpool. 

22,048. Heap Suarts, G. M. Hocknell and H. B. 
Barlow, Manchester. 

22,049. BLeacuinc and Dygine Yars, J. Brandwood, 
Manchester. 

22,050. Coin-FrEED MecuanicaL Toy, W. C. Haigh, 
Manchester. 

22,051. Curr-Lryks, T. B 

22.052. TruzInc-up SURFACES 
Manchester. 

22,053. Stzam Trap, W. R. Clay, Nottingham. 

22,054. Cycte Brakes, T. B. Bramley and The Coven- 
try Eagle Cycle cca 3g , Limited, Coventry. 

22,055. Wut Tires, W. L. Gorst, Liverpool. 

22,056. PHorocraPH Frames, F, E. Hampton, Bir- 
mingham. 

22,057. Hanptes for Taste CurTiery, A. J. Jones, 
Sheffield. 

22,058. Coa Conveyors, R. Dempster and Sons, 
Limited, and J. W. Broadhead, Halifax. 

22,059 Treatinc PrecipiTaTes of Copper, J. Tulloch, 
Hebburn-on-Tyne. 

22,060. Scarrs, H. Allan, Glasgow. 

22,061. Macuinery for Forminc Coyrecrions, W. H. 
Lamberton, Glasgow. 

22,062. Rorary Pumps, T. Crossley and J. H. Booth, 
Halifax. 

22,063. Mzans for CommunicaTING Messaces, F. W. M. 
Stephenson, Halifax. 

22,064. Tray for TurNiNG Ecos, W. Fleming, Glasgow. 

22.065. Lip for HoLLow-warRk VEssELs, T. Ansboro, 
Glasgow. 

22,066. Corsets and Dress Bopices, E. Young, 
Glasgow. 

22 067. Simptex Reruse Destroyer, E. Willshear, 
London. 

22.068. InsTrRumMENTs for 
Eneroy, A. C. Heap, London. 

22,069. Automatic Rartway Stenat Atarm, 8. E. 
Sykes and J.C. Stott, Handsworth, near Sheffield. 

22,070. Furnaces, J. Murrie, Glasgow. 

22,071. Boot and SHor Drier and Warmer, W. H. 
Duffin, Aldershot. 

22,072. Fetrers for Prisoners, W. Graf, London. 

22,073. Macurines for Feepinc Frsrovus MaTERIAL, C. 
Stott and W. H. Schofield, Manchester. 

22,074. Kwire for Brick-mMaKING Macuines, E. M. 
Tymm and T. R. Slack, Marple, near Stockport. 

22,075. Rorary Motor, H. E. Williams, Stroud, 
Gloucestershire. 

22,076. MeLtinc and APPLYING MaRINEGLUE, A. Jeffery, 
London. 

22,077. Unitinc the Enps of Warp Tureaps, G. Hiller 
and R. Berthold, Berlin. 

22,078. Puriryinc SaccHARINE Liquors, H. Gouthiere 
and Ranson’s Sugar Process, Limited, London. 

22,079. Lastina Macutngs, A. J. Boult.—(United Boot 
Machinery Company, United States.) 

22,080. Fixrnc TRANSFERRING SHEET to Cover of 
ManiFotpinc Book, W. E. Coleman and F. G. 
Fender, London. 

22,081. Governine Steam Ewnorness, R. Walker and F. 
Hargraves, London. 

22,082. Hat-pins, A. W. Jefferson, London. 

22,083. Construction of FurNacgs, G. Hales and A. E. 
Paulsen, London. 

22,084. ABDOMINAL Bett, F. Nusch, London. 

22,085. Memor1at Leaves and Sueers, A. von Engel- 
brechten, London. 

22,086. Instrument for HoLpinc TocRTHER CoLLarRs, 
G. Mondolfo, London. 

22,087. Comprnep Roap and Ice Skat, J. Sakrzewski, 
London. 

22,088. IncaNpEsceNT Gas Burners, C. Gluth, London. 

22,089. Apparatus for STRETCHING Trousers, F. Bahre, 
London. 

22,090. AUTOMATICALLY AcTuATING the Doors of Lirr 
WELLs, A. Johanson, London. 

22,091. Tae Lrrrtz Home Frre-escape, M. A. Gilbert, 
Tonbridge. 

22,092. Toy BacaTEL_E, H. R. Mortell, London. 

22,093. Revo.vina Lastina Stanps, I. and W. Dilley, 
London. 

22,094. Garnpen Seats, A. A. Tyler, W. March, and H. 
Penn, London. 

22,095. TeLescoric Sicuts for Riries, J. B. Lee, 





Ah Ww. Saul, 


oe 
of Bows, D. Swires, 
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. 


London. 

22,096. Device for Fixmnc the Harr, R. Brettner, 

ndon. 

22,097. ButKuHEAD Doors, J. W. Graydon and J. O. 
Egestorff, London. 

22,098. Propuction of Etecrric Lieut, J. W. Graydon 
and J. Egesturff, London. 

22,099. Coox1ne Stoves, J. Jagsch, London. 

22,100. Sook Upper for MILiTtary Purposgs, G. A. 
Coles, London. 

22,101. Cigar for Paper Cap Tose, J. G. Paint, 
London. 

22,102. Warer-TuBEs for Borers, J. A. Armstrong, 
London. 

22,108. Hest Tip for Boots, J. B. Clark and W. 
Kirkland, London. 

22,104. FitasH Licuts for INcANDESCENT Gas STREET 
Lamps, W. T. Sugg, London. 

22,105. Srreer Pavine, A. C. W. Hobman, London. 

22,106. Encravine Macuainges, W. H. Lock and M. 
Barr, ndon. 

22,107. Moutps of Lrvotypg Macuings, W. H. Lock 
and C. Holliwell, London. 

22,108. ALuminrum Wire, W. H. Hyatt, London. 

22109. Denrat ArrticuLators, H. Backs 
Kingston-on-' 

22,110. Brakes 
Kingston-on-Thames. 

22,111. Feepinc Water to Steam GENeERaTors, H. C. 
Needham, Kingston-on-Thames. 

22,112. Rorary Enornes, H. 8. Bell.—(/. H. and A. A. 
Jackson, United States.) 

22,118. DRAIN-CLEANSING Macutng, G. Rose, Brighton, 
5 x 


m, 


es. 
for Roap VEHICLES, G. W. Cox, 


22,114. CenrrirucaL Lusricators, F. Schneider, 
London. 

22,115. FREE-WHEEL for VELOcIPEDES, E. O. Nightingale, 
London. 

22,116. Musica InstruMENT, H. 8. Childs, London. 

22,117. Fastentnc Device for Hats, A. Bulbick, 


London. 
22,118. Exectric Conveyor, J. Baxter, O. Clark, and 
H 


. , London. 
22,119. Sasu Lirrer, A. E. Wright, London. 
—, Wines of Fryrna Macnines, A. Vergara, 

mdon. 

22,121. PurRIFIcaTIoNn of ALKALINE CYANIDES, G. Craig 
and R. M. Paterson, London. 
22,122, Perromegs, O. 8. Daniel, London. 
22,128. Necktie ApyusTers or Crips and Srup, G. 


iy don. 

22,124. Sarrty Winpows, W. H. Fowles and W. Cart- 

tht, London. 

22,125. Liquip Meters, W. G. Kent, London. 

%2,126. WirELEss TeLecRapHy, J. A. Fleming and 
Marconi’s Wireless Telegraph Company, Limited, 
London. 

22,127. Sicut Mountines for Goons, 8S. H, Grubb, 
A. T. Dawson, and G. T. Buckham, London. 

— Howper for DentaL Apparatus, J. Kupfer, 

on, 





29. Pretimmnary Heatinc of Gas GENERATORS, 


22,130. Savery Hooxs and Eves, W. P. Thompson.— 
(T. Pedersen, Noviray.) ' 

22,181. ArTiriciaL Teern, T. A. Bioletti, Liverpool. 
132, WRINGING R. Walker and J. iH. 


22,133, Bits for Horses, C. F. von Esmarch, Man- 


22,134. Trap for Rats, W. Zornsch, Manchester. 
135. Tires for Venicies, D. J. Ryan and R. Jones, 


22,136. Screw Stopper for Borries, W. H. Frank, 
London. 


22,137. Evaporatine Apparatus, J. Mecredy, London. 
22,138. FLu1p-pressurE Moror, J. Schilhau, London. 

22,489. Manuracture of Stass, L. Hatschek, London. 
22,140. Mepictnat Preparation, R. sch, London. 
22,141. MecuanicaL LEVELLING Apparatus, R. Brunck, 


22,142. TeterHonz Retay, E. 8. Hagemann and V. 
London. 
22,143. VenTiLaTion of Hats, Cooper, Box, and Co., 
Limited, and G. Wildman, London. 


22,144. ExtTRactixe Ou from DisisTecRATED Nut Pro- 
pucts, J. Davidson, London. 
22,145. Extractive O11 from Szep, J. Davidson, 


London. 
22,146. Musicat Boxsgs, A. J. Boult.--(H. W. Shonnard, 
Onited 


22,147. Wars Arr Stoves, P. J. Ogle, London. 
22,148. Carriaorgs, P. J. Ogle, London. 


6th December, 1900. 
22,149. Brewine Tea, D. Curr, Stretford, near Man- 
22.150. Suwiso Macutve ATTacHMENT, W. E. Richards, 
$2.58, Juncenes Ben. for Qrommwann, J. Eizick, 


Sunderland. 
22,152. Garpen Seat, A. Waddington and H. Lawson, 


Dewsbury. 
22,153. Apparatus for ApvERTisInc, W. Henry, 
Gravesend 
<r Repvuction of Sutpurpe Orgs, 8. Cowper-Coles, 
ndon. 


22,155. Opgnrne and Ciosinc Wixpow Sasnes, E. 

2 mas and J. and C. McGloughlin, Limited, 
nblin. 

22,156. Sotgs and Hexts for Boots and SHozs, J. Cort, 


London. 
22,157. eens for Topacco Pipgs, P. L. Best, 
Wi 


22,158. TREATMENT of Breasts’ Intestines, H. King, 


ord. 
22,159. TurBINES and Water Motors, W. Antrobus, 


Dukinfield. . 
22,160. WaTER-HEATING OPEN Fire Gate, H. A. Brown, 


G iw. 
22,161. Enve.opg, A. C. Clements, Bristol. 
22,162. Hottow Linx Cuarns, H. Pepper, Birming- 


22,163. FLANGES of Barrets, R. Roger, Stockton-on- 


‘ees. 
22,164. Startine Enoryes, A. B. Brown, Glasgow. 
22,165. Construction of Watts, W. Cockburn, 


Middlesbrough. 
22,166. Steam Vatves, J., D. A., and A. Graham, jun., 


ow. 

22,167. Gotr Tex, G. M. Little, Manchester. 

22,168. Waist Be.ts, P. A. Martin, Birmingham. 

22,169. Arr-TuBE SHIELD Bawnp, A. D. Crouch, Read- 
ing, Berkshire. 

22,170. Terra-corta Doorsteps, A. J. Twamley, Hed- 
nesford, Staffordshire. 

22,171. Cuimney-pots, A. J. Twamley, Hednesford, 
Staffordshire. 

22,172. Cuimney-pot Digs, A. J. Twamley, Hednes- 
ford, Staffordshire. 

22,173. Brp, TaBte, and Locker, C. J. Austin, 
Bournemouth. 

22,174. BoTTLe-FILLING Apparatus, G. W. Rowe, Man- 
chester 

22,175. TarceTt Games, C. Jennery, London. 

22,176. SaniTaRY SKIRT Protector, E. Cumming, 
London. 

22,177. Wat Decorations, D. M. Sutherland, Sun- 
bury Common, Middlesex. 

22,178. System of Giazine, C. E. Hawkins, London. 

22,179. SreeRine Sockets of Bata Cuairs, L. L’Hollier, 
Birmingham. 

22,180. WEIGHT-REGISTERING Device, W. G. Price and 
L. L’Hollier, Birmingham. 

22,181. Cun Rests for Viottys, C. James, London. 

22,182. ELecrricaL Contact Makers, H. G. Nicholson, 
London. 

22,183. FasTeNERS for Winpows, J. Redman, Halifax. 

22,184. EXTINGUISHER fos Sarety Lames, T. L. Evans, 
W. Davies, G. B. Bull, and E. Owen, Cardiff. 

22,185. P1aNororTE Wires, C. H. Alldred, Plumstead 
Common, Kent. 

22,186. VeLocipEepEs, J. Rudge, Dursley. 

22,187. Mow1ne Macuinz, R. W. Hussey, London. 

22,188. Stgam GENERATORS, R. M. Schaffer, London. 

22,189. Wrencu, M. C. Jackson and J. McDonough, 


mdon. 

22,190. Preparinc Topacco for Sare, H. Sell, 
mdon. 

22,191. Motor Venicies, G. H. Mann and J. Clayton, 


mdon. 
22.192. Hoop Srrercuers, D. and J. J. Simpson, 


London. 
22,198. WALKING-sTIcK, A. W. Stockman, London. 


22,194. Toncurs and Lack Cup for Boots, K. J. Coram, 


London. 
22,195. Bastns for LavaTorigs, R. W. McDonald, 


mdon. 

22,196, Exectric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(Z. Thomson, United 
States. 

22,197. : Arc Lamps, The British Thomson- 
Houston Company, Limited.—(E. Thomson, United 
States.) 

22,198. InstRUMENT for MILKING Cows, R. Caldwell, 
London. 

22,199. BkaKE Mxcuanism for Cycies, C. Inwood, 


Gravesend. 
22,200. PHotocRaPHic Cameras, N. Conti, London. 


22,201. CARBONISED Bromipes, T. J. Smith, New 


et. 
22,202. Spzep Gears, A. Pellant, London. 
22,2038. Hypravtic Enorngs, A. J. Boult.—(4. 2£. 
Carroll, United States.) 
22.204. Gotr Ciuss, F. A. Johnson, London. 
22,205. NarL, B. Mountain and Son, Limited, and H. 


we, Leeds. 
22,206. Gas Carsuretrors, A. J. Boult.—(4. 2. 


Grasset, France.) : 
22,207. Device for Destroyinc Insxcts, W. E. Darling- 


ton, London. 

22,208. Levet Inpicator for Casxs, C. W. H. Croker, 
London. 

22,209. Mrxinc Org, A. C. Calkins and F. W. Brann, 


on. 
22,210. Prrg Wrencues, E. F. Comber, London. 
22,211. Tomer Paper Houpers, P. F. Bunyard, 


don. 
7 TeLescoric Sicuts for Guys, A. A. Common, 
on. 
22,213. PoteHeaps for VenHicies, A. M. Young, 
Lond 


on. 
22,214. SupstiruTeD Suupuinipes, G. B. Ellis.— 
(Société Chimique des Usines du Rhine anciennement 
Gilliard, P. Monnet, et Cartier, France.) 
215. DocUMENT-FILING ApPLiance, 8. G. Browne, 


on. 
22,216. Suppiyinc Arm to Furnaces, H. McLaren, 


midon. 

22,217. SHootinc Apparatus, J. Francis and L. 
Kelsey, London. 

a Printine Piates, D. G. MacRae and H. Soar, 


don. 





22,219. Maxine Penci, Erasers, A. J. Boult.—(La 
Société Anonyme des Crayons Papier of Paris, 


nom iM Boots, G. F. Bo' and J. Branch, 
220. MAKING . F. Bowman 3 
London. 


22,221. Mowrs, W. F. Johnston, F. D. Mercer, and J. 
22,999, Macnixe for Gumminc ENvELores, T. B. Kendell, 
nD. 


22,223. Repucine VaLves, F. M. Kramer, London. 

22,224. Warnnine Snips of Rocks, L. Daft and A. 
Sieger ters Gann hoe Menon Car, A. E. Fornasari, 
22,996. Avromatic Gas Lianrsns, C. E. J. Berthold, 
22,227. Sinxinc and Borrye Mecuanisu, J. Vogt, 


22,228. Cup, E. G. Hutchings, London. 
22,229. Beppans, J. Houghton, Ta 
22,230. ELecrric Conpuctors, W. J. Glover, Liver- 


22,231. Topacco Pires, J. and W. L. Smith, Liver- 
22,232. Constructiox of Ancuors, 8. Grainger, Bir- 
mingham. 
22,233. Execrrica. Tramways, &c., C. Kaendé, 
London. 
22,234. Automatic Execrric Retays, C. Kandé, 
jon. 
22,235. Apparatus for Propuctne Desicns, A. Hofman, 


London. 3 

22,236. SmoKE - consuUMING Furwaces, W. Diirr, 
London. 

22,237. MeasurinG Pressure of Liquips, M. Schubert, 
London. 

22,238. Fasteninc Rino, C. Chenu and L. Gautreau, 
London. 


7th December, 1900. 


22,239. Srurrinc-Box Pacxines, P. Redford, Marpks 


Derbyshire. 
22,240. Rerimsinc of Metais, 8. Cowper - Coles, 


ndon. 
22,241. Spinninc Muugs, C. W. Buckley and A. Bradley, 


Manchester. 
22,242. Dravcut Exciuper for Doors, H. J. Harris, 
radford 


22,243. MeTruop of Packxixc Tarr, H. J. Bonas, 
Derby. 
22,244. TiLes for Roors of Buritpines, F. Swallow, 


22,245. Cranes, W. R. Green, Newcastle-on-Tyne. 

22,246. Sterkoscoric Errscts, C. A. Burghardt and A. 
V. Hunt, Manchester. 

22 247. Process for PRESERVING Gray, E. T. Mellor, 
Southampton. 

22.248. RaNGE- FINDING InsTRUMENTs, J. Waddell, 
Glasgow. 

22,249. VeLocirepes, P. L. and J. Renouf, Erdington, 
near Birmingham. 

22,250. Propuctnc CoLouRED Maps, T. C. Bramah, 
Edinburgh. 

22,251. Casu Titxs, G. H. and A. H. Gledhill, Halifax. 

22,252. Breacnine TextiLe Goons, C. L. Jackson and 
E. W. Hunt, Manchester. 

22,253. Exvectric Switcues, E. T. Parker, Wolver- 
hampton. 

22,254. Moutpinc Doven into Loaves, H. Black, 
Glasgow. 

22,255. Heatine and VeNTiLatine Suips, T. Scotland, 


‘ow. 
22,256. Hgatine and VENTILATING Sutps, T. Scotland, 


Glssgow. 
22,257. Heatine and VENTILATING Suips, T. Scotland, 


Glasgow. 
22,258. HeaTinc and VenTILaTING Suips, T. Scotland, 


gow. 
22,259. Fiurm-pressuRE Heat Morors, P. Pinkney, 


Swansea. 
22.260. AuToMATIC ReLeasE for Game, D. E. Hipwell, 
London. 
22,261. Fcrnaces for Heatine Rops, &c., J. Crosher, 


Glasgow. 
22,262. Means for Decoratine Cakes, T. Ferguson, 


sgow. 

22,968, CINDER Sirrer and Heart Tipy, E. Pearson, 
Southport. 

22,264. Box, F. Davenport, Leek, Staffs. 

22,265. SappEs, W. Robins, London. 

22,266. Wasutne ;Macuing, J. F. Watson, A, Watson, 
jun., and W. B. Watson, Stockton-on-Tees. 

22,267. ConTRIVANCE for ALTERING Size of Brxts, L. 
Davis, London. 

22,268. MEASURING VoLATILE Spirits, C. C. H. Cadge, 
London. 

22,269. Toy, F. J. Satchwell, London. 

0. CENTRIFUGAL Macuiyes, R. Schultze, London. 

71. ADJUSTABLE NIPPLE WRENCH, H. Wingfield, 





on. 

22,272. GaLvaNometeRS, T. E. and C. T. Gambrell, 
London. 

22,273. ELectricaL Piuc Resistance Boxgs, C. T. and 
and T. E. Gambrell, London. 

22,274. LapeL and TastetT Hoipers, D. T. Tomey 
Birmingham. 

22,275. GRINDING Macutngs, G. A. and C. Garfitt, and 
D. Ballach, Sheffield. 

22,276. Cup for Lapigs’ Dresses, L. Cross, London. 

22.277. Gas Borers, W. Schmitz, London. 

22,978, Device for Hotpine Matcuss, H. F. Moulding, 
Burnley. 

22,279. MouLpinc Hotitow Castines, H. N. Davis, 
London. 

22,280. Nicut Latcues, N. J. and J. E. Jones, Bir- 
mingham. 

22,281. SusPENDING E.LEcTRIC Lamps, E. Fletcher, Bir- 
min 5 

29,983 Movu.tpers’ Core Boxss, &c., H. N. Davis, 
London. 

22,288. ConTROLLING Action of VaLvss, H. Davy, 
London. 

22,284. Spgep Gear for Bicycies, W. G. B. Tyrrell, 
Londo’ 


mn. 

22,985. ELEcTRICAL VEHICLES, The British Thomson- 
Houston Company, Limited.—(S. B. Stewart, United 
States. 

22,286. Nikiiedeen Swircuss, The British Thomson- 
Houston Company, Limited.—_{W. B. Potter, United 
States. 

22,287. , Apparatus for ELECTRIC ALTER- 
wators, The British Thomson-Houston Company, 
Limited.—(F. T. Dow, United States.) 

22,288. ATTACHING POLB-PIECES to ELECTRIC MACHINES, 
The British-Thomson Houston Company, Limited. 
—(H. G. Reist, United States.) 

22,289. MEDALLIONS, K. Antritter, London. 

22,290. TELEPHONE Apparatus, S. G. Brown, London. 

22,291. ConvERTIBLE Crcies, H. V. Weyde, London. 

22,292. SecurING TirEs to WHEELS, W. F. Williams, 

ndon. 

22,298. Cicar Hoxpers, T. J. Denny, Lee, Kent. 

22,294. AUTOMATIC SPRINKLERS, H. Stephens, London. 

22,995. Countinc Apparatus, I. Goerlich, P. and O. 
Zeike, London. : 
296. Sewinc Macuines, H. H. Lake.—(D. Noble, 
Onited States.) 

22,297. SutpHonic Acip, H. H. Lake.—(K: Oehler, Ger- 
many. 

a Suarts, H. R. J. Portier, London. 

22,299. CoIn-FREED APPARaTus, E. Roussey, London. 

22,300. Heatinc Arr in Factoriss, H. H. e.—(L. 
Sconfietti, Italy.) P 

22,301. Fenpers for Veuicres, W. A. McGuire, 
London. 

22,302. Fioors, E. H. Bell, London. 

22,203. Tries, E. H. Bell, London. 

22,304. Lupricators, J. Knell-Senn and H. Knell- 
Meier, London. 

22,305. Stuice Gates, H. J. Haddan.—{(J. B. Whiting, 
India. 

22,306. Winpine Frames, W. Reiners, London. 
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22,3807. REMOVABLE InsuLaTING Coverines, H. F, A. 
__ Edmonds and 8. J. 
22,308. SPORTING “GARMENTS, A. G. Hulme-Beaman, 
"ican 
22,309. ComprsaTion Fire-rron, A. G. Lamb, London. 
22,810. Nicut-presses, M. B. Middlemass, Lundon. 
22,311. Doors, J. C. Moore, London, 
22, 312, Beurixa for Macutygry, W. P. Thompson.— 
(T. Zima, Austria.) 
22,813. LammnaTep Corgs for ELecTricaL APPARATUS, 
A. N. Thorin, London. 
onsie ADJUSTABLE Support for Lappers, G. Meyer, 
London 
22,315. Bev: EL, V. Reisewitz, London. 
22,316. Execrric Castes, W. J. Glc: er, Liverpool. 
22'317."Fivers for Sprnnina Yarns, C. S. McConnan, 


jive! a, 
22,818. Lawn Mowino Macutngs, F. W. Follows, Man- 
chester. 
22,319. KNIFE-CLEANING Macuines, F. W. Follows, 


Manchester. 

22,820. Por-reemine Apparatus, J. W. Cruikshank, 
London. 

£2,321. CoIN-FREED Franxino Devicss, H. H. Leigh. 
“4. H. Kahrs and M, = Norway.) 

22,322. Resitient Tires, W. E. Carmont, London. 
2,823. Copinc Bricks, W. Foxton, London. 

. Frre-BLowers and F1re-screens, P, Grayson, 





n. 
22,825. Speep InvicaTors for Ventcies, H. E. 8. Holt, 
London. 
22,826. CLosurgs for Borrizs, G. W. Johnson.—(A. L. 
"Weissenthanner, United States.) 
22,327. DEVICE for Buppine Pants, F. J. E. Vollstedt, 
London. 
22,823. BiaceTaTE of ANTHRAPURPURIN, W. L. Wise.— 
(Knoll and Co., Germany. 
22,829. SALICYLGLYCOLIC Acip, W. L. Wise.—(Xaoll 
and Co., Germany.) 
22,330. ALTERNATING CURRENT MEASURING INSTRU- 
ments, W. M. Mordey, London. 
22,381. Srgam Sepanator, R. Maggs, London. 
22,332. Device for Cuttine Stainc, R. Nettell, jun., 
London. 
22,333. Dovan-mounpinc Macuine, F. T. Farrer, 
London, 
8th December, 1900, 
22,334. CaTerPILLAR Guost Trap, G. H. Ball, Pen- 
zance. 
22,335. Unions, R. H. Shephard, London. 
22/336. BLUE FLAME ATMOSHPERIC OIL Burner, C. 
Scouller, Glasgow. 
22,837. Arrixmnc Pins to Broocugs, 8. T. Rudge, 
Swindon. 
22,338. VaLvELEss Se._F-cLosinc Tire, E. H. Beal, 
Southsea. 
22,339, Presses, W. Wall, Bradford. 
22,840. Prorecror for Trams, J. Whitehead, Bir- 
mingham. 
22.341. Macnine for WasHine Coat, R. P. Slinger and 
C. H. Cadman, Ilkley, Yorks. 
22,342. MecuanicaL Toys, F. J. and W. L. Bullows, 
London. 
22,313. Metatuic Tosrs, J. L. Wright, aa age 
22,844. MaGazine FiRg-akMs, G. C. Brand, 
9 Ow: 
2,845. MOULDING, A. Watson, Sutton Coldfield, War- 
*“wickshire. 
22,346. CHOPPING Boanvs, W. J. Anthony, Birming- 
ham. 
22,347. Cuance Sprep GEARING, F. E. Baron, Man- 
chester. 
22,348. Gear for Bextine, T. Hill, Willenhall, near 
Wolverhampton. 
22,349. Srzam Srop Vatves, G. Cockburn, Glasgow. 
22 850 Skate Borinc Appiiances, W. Gordon, Glasgow. 
22,351. CycLe TREADLE Bearinos, H. Nawigk, Cologne. 
22,852. Surarneit SuHevys, H. D. Rattray and J. 8 
Kershaw, Rochdale. 
22,353. Srrap Grips for Syarrinc, J. H. Wallace, 
Glasgow. 
22,354. Conpgnsers, G. W. Blackburn, Leeds. 
22,355. STEEL-FACED LEVELLING Srarr, H. Couling, 
London. 
22,356. Sipz Doors for RaiLway Wacons, J. Waldie 
* R. Y. Pickering and Co., Ltd., Wishaw, Lanark- 
shire, 
ag oe ANTI-RHEUMATIC LeaoInes, A. Coopersmith, 
London. 
22,358. BurNIsHING MetaL, J. C. Staples and T. F. 
Westley, London. 
22,359. Discuarcina Gras, F. Pluck and 8. W. Hart, 
London. 
22,360. WireLess ELectric TELEGRaPHY, P. A. Cain, 
London. 
22,361. Soies of Boots, J. D. Fulcher and A. Burton, 
London. 
22,362. Inpuctors, V. I. Feeny.—(Allgemzine 
tricitdts Gesellechast, Germany.) 
22,868. TrousER Press or Stretcuer, N. W. H. Sharpe, 
London. 
22,364. CoLour Lirnocrapny, E. Akester, J. Johnson, 
and G. A. Goodwin, London. 
22,365. Liraoarapuic Stongs, E. Akester, J. Johnson, 
and G. A. Goodwin, London. 
22,866. VaporIsED O1L, H. Thornton and E. F. Chap- 
man, London. 
22,367. Topacco Pipz CLEANERS, 
London. 
22,368. Borters, C. 8. Rolls, N. D. Macdonald, and A. 
D. Smith, Londor. 
22,369. ORDNANCE TELESCOPE, A. Richwald.—(F. Krupp, 
Germany.) 
22,370. Fires, W. C. Grant, A. S. Sachamaille, and F. 
W. le Tall, London. 
22,371. IupRovep Burron or Srup, J. A. Crane, Bir- 
mingham. 
22,372. DiscHarcInc Evsctririzep Woot, J. G. White 
and Co., Limited, and J. G. White, London. 
= — Points of Tramways, M. Barth, 
ve 
22,874. Knee. CLEANING Macuiyes, F. W. Follows, 
Manchester. 
22,875. Scarrotpinac Lapprers, J. O. O'Brien.— 
(Galiazzo and Cristilli, Italy.) 
22,376. Sarery Gear for Forck Pumps, G. F. Strawson, 





to no 





Elek- 


Cc. E. Edmonds, 


22,877. Aartatine Device for Liquips, G. F. Strawson, 
ndon. 

22,378. Dryinc Apparatus for ELECTRICAL INSULATING 
MATERIALS, E. A. mont, London. 

22,879. EvecrricaL InsuLATING MaTeERiaus, E. A. 
Claremont, London. 

22,380. Vortinc Macuines, A. J. Boult.—(F. F. Church, 
United States.) 

22,881. Vorinc Macuings, A. J. Boult.—(F. F. Church, 
United States.) 

22,382. Macuinery for Fittinc Recepracies with a 
_Birming a Grovunp Susstances, J. P. Pattison, 

rmii 

2,883. oy ‘with Butronnotes, A. B. Bischoffs- 
g any London. 

22,834. Dresses for Divers, F. H. Sprang, London. 

22,885. Fiums for PrHorograpaic Purposgs, P. A. 
Newton.—(Bunt and Luxuxpapierfabrik Goldbach, 
Germany). 

22,386. Lerregrpress Copyinc Sueets, W. Foxton, 
Scarborou, h. 

a Feepinc Priytinc Macuines, W. Vickery, 


22,388, INCANDESCENT Pitz, J. omg og London. 
22,889, Exrractixa Goup from Sra Water, J. F. 
=o on. . 
Locks for Printine Fioorciots, A. T. W 
head, London. sere 
22,391, PHENYLDIMETHYLPYRAZOLONE, O. Imray.— 
(The Forbwerke vormals Meister, Lucius, and Briining, 
Getmany.) 
by _ Rowru Boats, P. Hampel, London. 
tendon. Duavont Mantie for Om Lamps, A. Layland, 


Puron for SuPERHEATED Steam Enorves, E. 
a only, London. secs, . 





22,3895. — for Merats, H. H. Lake.—{0. Leprour, 
nee, 
22,896. FLUuLD-pRessuRg EnNcines, E. T. Adams, 


London 


22,897. New CoLourine Marrers, H. H. Lake.—({K. 


Oehler, Germany.) 
£2,398, *Ourrixa ia CLotn, H. Lotery, M. Bromet, and 
F. Leslie, London. 


22,899. LUBRICATING CROSSHEAD Pins, W. J. Harvey 
and W. H. Wheaton, London, 

22,400. Lever Meat Ho.iper, J. Dobson, Oldham. 

22,401. ILtummNatine Bopres for Etectric Licutine, 
E. Sander, London. 

22,402. PRINTING TexTILe MATERIALS with panes B. 
Willeox. "9 gas Badische Anilin and Soda Fabrik, 

erman 
22,408, Licntinc Trains, J. Woodside and F. Wilson, 


London. 
_ Fiusuine Cxiosets, J. Croppi and L. Edant, 
ndon. 

22,405. Dresstnc Baas, J. and R. J. Foot, London. 

22,406. Decomposition of Sats, J. Greenwood, 
London. 

22,407. SoLvinc ASTRONOMICAL PRoBLEms, J. L. Moore, 
London. 

22,408. Maxine Iron, P. M. Justice.—(B. Talbot, 
United States.) 

22,409. Pires for Smoxinc Topacco, J. G. Sinclair, 


London. 
22,410. Burrer and Door Catcu, T. Drew, Manor Park, 


Essex. 
22,411. Execrric Street Tramways, W. B. Sayer, 
mdon. 
22,412. TarcErs, A. F. Dobbs and F. C. Grimley, 
London. 
22,413. Recorp PiatE for GRAMAPHONES, T. Birnbaum, 
Lendon. 


10th December, 1900. 
22,414. Exrractine Zinc, T. P. Sims and H. Marti.’ 


wansea. 
22,415. StenreRInc Macnine, C. L. Jackson and E. 
W. Hunt, Manchester. 

22,416. Fire Licuters, T. Sutcliffe, Bradford. 

22,417. Gurrers for Use in Srapies, J. K. Ford, 
rby. 

22,418. Surractne of Paper, The Westfield Paper Com- 
pany, Ltd., and G. Stewart, Glasgow 

22,419, Tancit for WINE Borrizs, B. D. Connochie, 


G 

22,420. Weavino Looms, J. Eastham and G. Adcroft, 

Halifax. 

22,421. Srzam SuPERHEATERS, J. Howden, Glasgow. 

mae: Cycie Brakg, A. J. and A. Vann, Birming- 
am. 


ne Sperep of Vessets, A. A. Hely, Bognor-on- 
99.494. Frames for Tasreavx, &c., V. W. Rowe, 
London. 


22,425. Locke TROLLEYS and Trucks, C. J. Richards, 
London. 


22,426. APPARATUS for Fittertnc Or, H. Trevor, 
Manchester. 
22,427. RueseR Tires for Wuexrs, J. Barber, 
Manchester. 


22,428. GgomeTRicaL Drawina Demonstrators, J. 
Rennie, G ow. 

22,429. Sgats for Raitway Srations, E. J. Alford, 
Bu 


ury. 
22,430. PLovens, D. Magill and R. Verner, Glasgow. 
22,431. Device for OpenInc Envevopss, J. L. Fenton, 
Burnley. 

22,482. ArracHING WHEELS to CyciEs, J. G. Morris, 
London. 

22,483. ELecrricat Conpuits, L. M. Waterhouse and 
The Simplex Steel Conduit Company, Ltd., Liver- 


pool. 
22,434. Mrtatiic Conpuits, L. M. Waterhouse and 
‘The vaiaaape Steel Conduit Company, Ltd., Liver- 


poo! 
22,435. Device for Sprayine Potrery, 8. A. Jones, 


urslem. 

22,486. Forcine Nuts, W. Bennett and W. Halliwell, 
Manchester. 

22,437. ConstRucTION of Bepstgaps, T. W. Adshead, 
_ Birmingham. 
2,438. Rack for PLatses, J. H. Lewis and R. E. Gold, 
ee riet ol. 

22,439. Knicker and other Bouckies, T. J. Wilson, 
Dublin. 

22,440. Dry-noppina Macurvery, T. Hyde, Man- 
che 

22,441. Games of CuEss and Dravcuts, F. W. Foss, 
.ewin on. 


pong Marts, G. H. Ellis, Northwood, R.8.0., Middle- 


22.443. Bruiarp Marino Recister, C. D. Barker, 


London, 

22,444. Sreerinc AERIAL Macuinges, G. Grant, 
London. 

22,445. MecHANICAL ADVERTISING Device, E. C. Wild, 
London. 

22,446. Meruop of Drivine Nats, &c., E. Hart, 


mn. 

Licat Locomotives, W. W. Beaumont, 

London. 

22,448. ADVERTISING APPARATUS, E. Picard, London. 

22,449. Puorograpuic Strupios, H. H. Lake.—(C. 

Bernhoeft, Luxembourg.) 

22,450. Macuinge for Stonine Fruit, O. M. Wolff, 

London. 

22,451. Pore Preces Spreaper, F. 8. B. Mallett, 
ndon. 

22,452. Automatic PorgentiaL Recucator for Dy- 

nwamos, N. Browne.—(The Tirrill Regulator Company, 


United States.) 
22,453. SHoxgs for Covertne the Freer, G. Wildman, 


London. 
22,454. WateR CoLour SKETCHING Biocks, F. Papillon, 


ndon. 

22,455. Buiack CoLtourtna Matrers, C. D. Abel. 
—(Actien Gesellschaft sir Anilin-Fabrikation, Ger- 
many.) 

22,456. SuLPHONATED CoLouRING Matrer, C. D. Abel. 
ye Gesellschaft fiir Anilin-Fabrikation, Ger- 
Man 

22, pe —— Motion for Looms, G. Schwabe, 


22, a8 “Maxoractons of Borrer, &c., M. Poppe, 

22, 459. Poe, H. 8. Bell.—{J. Price, J. O'Melia, and 
W. B. Martin, United mg 8 

22,460. AuromaTic Hat Hook, KE. M. Edwards, Leyton- 

stone 

22,461. E. and E. Meunier, 


mdon. 
22,462. Catcuine Birps, A. J. Boult.—(F. R. Radestock, 


ComBinc MACHINES, 


Germany. 
22,463. Customers’ Books for Bakers, W. H. Rippin, 
ndon. 
22,464. Connectine Drivina Betts, A. D. Lagrelle, 
ndon. 
22,465. Treatinac Fever Patients, J. G. Bennet, 
naon. 
22,466. Leo Coverines for Cycuists, F, Feeney, Man- 
chester. 
22, ti ~ apa for Hoss Pirss, J. Morris, jun., Man- 
29.468. Gevliweak Hoox for Horstixc Pics, J. 
Matte: terson, London. 
22,469. Rim Brakes for Cycies, J. R. Trigwell, 
London. 
22,470. Gas Liaurie, O. A. Berend.—{J. R. Schauer, 
Bohemia. 
22,471. Cataracts for Encine VALVE Gzakr, F. Elsner, 
jon. 
22,472. Roots, Tee t London Shoe Company, Limited, 


and J. Weaver, Lendon. 
22,4738. Lowzrinc Suips’ Boats, A. Welin, London. 


22,474. VaRIABLE SPEED GEARING for Cycres, F, 





ps, London. 
475, STMERING Gar for Motor Cars, F. Deschamps, 
lon. 


iy oben tag gi W mf 
2 LECTRIC Wires, H. A. Litz, 


J. Simon, London, 

Ps, . Hornsby, D. Roberts, 
james, ‘ 

22,479. Sezam Gunerators, W. Hornsby and D. 
London. . 


22,480. Lerrer Recisters, P. Kotzian, London. 
a. Kuxrixo Coot the Bannxis of Guxs, W. H. 


— OBTAINING ‘Aticataee Cyanipes, G. Craig and 
ne. — WAY cere CoxTro. Systems, W. Rowe, 


22,484. PREPAYMENT ELectricity Mersrs, E. Schatt- 
ner, London, 

22,485. Srgam Vacuum Pumps, E. B. Rayner, London. 

— EpvucaTionaL APPLIANCES, A. M. Hartzer, 
22,487. risliiaieein of Tunes, F. Gandy and The 
Staveley Coal and Iron Company, Limited, London. 

22,488. Propuction of Dry ALKALINE Siicats, Cc. 
Reim, London. 

22,489, MEASUREMENT of Fiuips. C. F. Marsh, London. 

22/490. Furnaces, 8. T. Bleyer, London. 

22,491. INCANDESCENT Gas Burwyers, C. Carpenter, 
London. 

22,492. Firtinc Pecs to INcaANDESCENT Gas BURNERS, 
C. Carpenter, London. 

22, eg Maps, A. Hesse and G, A. Krieger, 

ndo 
a eo Corn-FREED Games of Ski, G. Haydon, 


mdon. 
22,495. Sarery Doors for Weiis, A. Lamprecht, 
London. 
22,496. Marrixss for SrergotyPine, L. Elias, London. 
22,497. DrarnacEe Guiutigs, J. Wattmann, don. 
22,498, Removinc Leaves from Water Supriy to 
Morors, L. Parsons, London. 
22,499. MecHanicaL Giazino Bars, D. J. Jarvis, J. W. 
Wadkin, and T. 8. King, London. 
22,500. WARDROBE Trunks, T. J. Hamilton, London, 
22°501. SHRAPNEL SHELLS, R. Fiedler, London. 
22,502. Boots, A. H. Mastin and R. Burman, Hastings. 


llth December, 1900. 


22,508. Contact Swircu, F. and W. Atkinson, Senne 

22,504. Bakers’ Frirtinas, T. Barker, Manchester. 

22,505. Toy, G. R. James, Live 

22,506. Propgtiinc Cycizs, F. F. "Mote and H. E. 
Ward, King’s Lynn. 

22,507. Ionrrer for INTERNAL ComBUSTION ENGINES, A. 
G. New, Woking. 

22,508. ELecTRicaL Resistancr Switcu, J. Cusworth, 
po tg eli 

. Prorector for Sparxkines of Motors, C. H. 

Guest Ockbrook, Derbyshi 

22,510. Arracuaents for Wire Ropgs, W. H. Becker 
and R. Williams, 

22,511. Leap Pencits, W. J. Berry, Sheffield. 

22,512. Mute Harr Ciiprers, L. C. Brown, Bir- 
mingham. 

22,513. Water CircuLators for Borters, E. W. Wynne, 
Liverpool. 

22 514. Barre Taps, J. T. Monks, Manchester. 

22,515. Tottine Contact for ELECTRIC Betts, A. B. 
Mudie, Birmingham. 

22,516. BaBy Genres H. D. Fi sence Glasgow. 

22,517. Rockne Cuarrs, H. D. trick, Glasgow. 

be FLAT-BOTTOM Saal ATS, A Austin, 

mnaon. 

22,519. RecuLtator for WaTER WHEELS, J. W. Mac- 
farlane, Glasgow. 

22,520. Hear Deriectors for Gas Cooxine Srovss, J. 
Hammond, Coventry. 

22,521. Marine Nicut Sienaturne, G. Cawley, Cribbs 
Causeway, near Bristol. 

22,522. Sewr-rixinc Beap for CHIMNEyPIEcEs, T. 
Blundell, Gloucester. 

22,528. CHANGING SHUTTLES in Looms, A. Smith and 8. 
Jackson, Keighley. 

22,524. Recepracies for Matcues, H. Path, Paris. 

22, "525, Bicycie Motors, E. Buillod, Paris. 

22,526. Easzts, L. Andrieu, Paris. 

22,527. VenTiLaTiInc CuurcHEs, W. F. McGibbon, 


Glasgow. 
22,528. Sewinc Macuines, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 
22,529. Burners for Heatinc Apparatus, J. E. 
Nyqvist, K. T. Séderberg, and H. T. Almstedt, 
Gl 


asgow 
22,580. FEEDING Borris for Inrants, W. M. Storrar, 
Belfast. 
22,531. Macuines for Currine Paper, J. Jamiesen, 
inburgh. 
22,532. BLackinac Brusu, W. Cooper and A. Arthurs, 


[. Forks for Bicycuss, P. G. Leyden, Pontardawe, 


m. 

22,534. Non-stippinc Horsgsnor, A. J. N. and W. 
oodson, Leighton Buzzard, Beds. 

22,585. Pocxer Knirg, W. Macrae, Bridlington. 

22° 536. Device for Reverstnc Sprreps, F. Coxon, 
Smethwick. 

22,537. RoaD-ROLLER Scaririgr, B. Asplen, London. 

22 yw Skirt Weicut and Prorgectror, H. Smith, 
onaon. 

22,539. Typewriters, A. J. Boult.—(F. Sedgwick, 
United States.) 

22,540. Macning for Sweeprnc Streets, W. Hight, 
London. 

22,541. BriuraRp Time Inpicators, M. Pernstein, 
Lo 


ndon, 
22,542. Suprortinc Exxcrric Lamps, A. Richter, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


658, 064. Sprino Tension Device for VaLve Gzar, L. 
G. Wulbern, Birmingham, Ala.—Filed April Bth, 





1900. 

Claim.—(1) The combination with a claw and spring 
of the valve gear of an engine, of a clamp secured to 
said claw, an upright thereto, a screw keyed within the 
upright, a w ge u n the claw en by the screw, 
and means for holding the wedge in position within 
the clamp, said spring bearing upon the wedge. (2 





The combination with a claw and spring of the valve 
je of an engine, of a clamp secured to said claw, an 
t thereto, a screw keyed within the u t and 
pe ds uble therein, a wedge slidable upon the claw, an 
arm thereto engaged by the pig and fi 
the sides of the aoe § adapted to 
clamp, said spring bearing upon the wedge. 
oe, 1 it Five Construction ror STEAM CARRIAGES, 
Mudge, New York, N.Y.—Filed April 80th, 


1900. 

Claim.—The combination with a carriage body, of a 
steam boiler carried thereby and hae Saree for 
heating it, and a fide for 
comers . ~ 


divergen: 
Sere the carriage body and in 





through pases hes depcuiy at hte » and together forming a 


thro 











which mia otherwise reverse the normal draught of 
ja Agreng 
8,244. " Apranatus For SuppLyinc CHARGES TO 
oe. TURRET OR BARBETTE Guns, A. T. Daison, 
London, and J. Horne, Barrow-in- Furness, England, 
anki: March 26th, Soca tyk charges 
~ pie ies Paap comage 3 for su ing c 3 
turret or barbette guns, th cuaianion : 
table carrying one or pechege 
pm suitably attached to the 
upon the said trunk and 





rails, a cage g ited to travel upon the said 
rails, ptr AB vg with a cam tee, a trough com ter- 
posed between the cage travelling upon the trunk and 
the said guide rails and adapted to automatically 
receive a projectile from the cage upon the trunk and 
deliver it to the cage which travels upon the L pron 
rails, and a loading tray connected to the loadin 

of each of the said guns and operated by the sai com 
r, 

658,281. Macuine ror TREATING Pxat, A. Rom, 

Lian, Norway.—Filed March 18th, 1899. 

Claim.—In a machine of the class described, the 
combination of two endless belts, one of said belts 
having teeth of lenticular form in’ section blunted at 
their rear edge, and the other, teeth of ellipsoidal 
form in section working between said lenticular teeth, 


PeuruerereveUluleUreUUNent pews 


a is 


TUT TVTV TT TeTe rT TTY 


















































! 1 


the teeth on both belts set to leave considerable space 
between them, and means for driving thé ive 
pt ere and the panel n, 


e upper belt travelling at a the 
lower one, substantially as and Fc mee purpose set forth. 
658,322. Arm Compressor aND Cooter, 0. P. Oster- 


gren, New York, N. ge March 23rd, 1900. 
Claim.—The com with an air compressor, 








effects and be’ orange ore yard pnge 
nesouseer te 
series cause the up-flowing air to converge 
over the upper ends of the funnele having the nossles, 
So fu voller coranabiar ae ties 


prspchy sme afar yee eo apo, the epee 





of the funnels of the other series. 
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CENTRAL AMERICAN SHIP CANALS. 
No. VI. 


Tue United States Congress in 1895 authorised the 
President to make a “preliminary survey" of the 
Nicaragua route, and, to pay for the work, appropriated 
the ificent sum of £5000. Lieutenant-Colonel 
Ludlow, of the United States Engineer Corps, was placed 
at the head of the Commission, and in a short time 
. leported that the project was ‘ feasible.” The Com- 
mission approved of the general plan of the Maritime 
Canal Company, but recommended its modification in 
certain particulars, and increased the minimum estimate 
of cost to £26,700,000. It also expressed an opinion 
that further and more elaborate and minute surveys 
should be made, and that data as to the rainfall, the flow 
of the Rio San Juan, and the variations of the summit 
level of Lake Nicaragua were desirable—not, it 
was _ carefully pointed out, to make certain the 
possibility of constructing the canal, but to assist 
in framing more precise estimates of cost and aid in the 
selection of routes, where choice was possible, over part 
of the distance.. Accordingly, Congress in 1897 appro- 
priated 150,000 dols., authorised the President to appoint 
another Commission, and directed that full and complete 
surveys should be made, and that all available informa- 
tion should be collected to enable the Commission to 
arrive at “correct conclusions” as to the feasibility of 
the enterprise, its early construction, and cost. In due 
course the President nominated a Commission, consisting 
of Rear-Admiral Walker, Prof. Lewis M. Haupt, a civil 
engineer, and Col. P. C. Hains, of the Engineer Corps, 
U.S.A. These gentlemen spent some time in the 
sthmus, and in June, 1898, gave evidence at considerable 
length before a select committee of the Senate, which at 
that time had under consideration the Bill, to which refer- 
ence has already been made, to “‘ buy out” the Maritime 
Canal Company. They also in the following December 
issued a preliminary report, in which the three members 
concurred as to the superiority of the Lull route as com- 
pared with that adopted by the Maritime Company, 
because it is easier of construction, presents no problems not well 
within good engineering precedents, and will be a safer and more 
reliable canal when completed. It—the Commission—also believes 
that the dimensions and form of construction preferred are better 
than the cheaper form with smaller dimensions, which woi ld 
undoubtedly call for expensive improvements within a short time 
after its completion. 

Admiral Walker and Mr. Haupt estimated the cost of 
constructing a canal over the respective routes at 
124,000,000 dols. and 123,000,000 dols., but their 
colleague reported, 
in view of the increased size of the canal estimated for, and the 
difficulties incident to work in tropical climates, that the estimate 
is lower than it should be by about 20 per cent. 

Little opportunity was afforded to the three members 
of this Commission—ofiicially described as the Nicaragua 
Canal Commission, but more familiarly known as the 
Walker Commission—to prepare the complete report 
promised by them in December, 1898; for within four 
months another and larger body was appointed to inves- 
tigate de novo and exhaustively the entire question. 
Thenceforward until the present month no formal 
statement has emanated from official quarters, though 
many far from propitious rumours have circulated con- 
cerning the difficulties encountered and the repeated 
failures to arrive at satisfactory solutions. In face of the 
findings of the Ludlow Commission and their own 
evidence before the Senate Committee, it. is matter for 
marvel that the members of the Walker Commission 
should have hazarded the statement that the route 
favoured by them presented “ no problems not well within 
engineering precedents.” Very few words will suffice to 
show how far this assertion was justified by facts. 

Both the Ludlow and Walker Commissions recog- 
nised the extreme difficulty of regulating the level of 
Lake Nicaragua, so as to avoid, on the one hand, the 
flooding of a valuable region on the Pacific side, or, on the 
other, the exposure of rocks in the bed of the upper San 
Juan, where, before a canal is possible, several dangerous 
rapids must be drowned or excavated. As will be seen 
from the map, the project of the Maritime Company in- 
cluded two principal dams—one at Ochoa, and the other, 
70ft. high, at La Flor, west of the lake. The La Flor 
dam, however, was condemned as impracticable by the 
Ludlow Commission, and regarded with scant favour by 
Admiral Walker, Colonel Haines, and Mr. Hampt. As 
originally planned, the Ochoa dam was to have an aver- 
age height above the river bottom of 61ft., to be 25ft. 
wide at the top, and 500ft. wide at the bottom, 
and to measure 1250ft. along the crest, irrespective of 
abutments. Under the most favourable conditions, such 
a work could not fail to offer many difficulties, though not a 
single one was suggested in the reports of the Maritime 
Company. Although the Walker Commission is stated 
stated to have found at Ochoa a rock bottom at great 
depth, estimated by the Admiral at 40ft. or 45ft., and by 
Mr. Haupt at 60ft. below sea level, or 80ft. to 85ft. and 
100ft. respectively below the centre of the river bed, it 
presented no approach to a definite plan for the con- 
struction of the dam. The embankment of loose rock 
and clay, which was the expedient proposed by the 
Maritime Company, was cheracterised by Admiral Walker 
as equivalent to ‘moving a hill into a river.” It, however, 
would have been both easy and safe as compared with 
the only alternative suggested—first, the excavation of 
80ft. to 100ft. to reach rock foundations in the bed of a 
river which cannot be temporarily diverted, and then the 
construction upon this newly-discovered and somewhat 
doubtful base of a mass of masonty rising 160ft. 

Objections quite as serious applied to the ‘minor ”’ 
structures required to support the summit level. In the 
Ludlow report one finds mention of no fewer than 132 
such structures—locks, dams, weirs, sluiceways, and. em- 
bankments, and of these half were projected in the San 
Francisco basin. The San Francisco em ents were 


admitted by the engineer-in-chief of the Maritime Com- 


pany to be “the weakest feature of the whole route,” 
and were thus described. by the Ludlow Commission :— 

The total number of embankments is no less than sixty-seven, 
with a total crest leagth of six miles. The longest of these is the 
San Francisco, with a crest length of 1-2 miles, an extreme 
height above the river of 85ft. There are five others—from 
1040ft., with greatest height of 60ft., to 1840ft., with height of 
79ft. These heights are measured from surface of , and do 
not include foundations. Borings in the beds of the Danta 
and Nicholson sank through 30ft. of soft mud toclay. ‘There are 
at least four of these dams that will have a height considerably 
over 100ft. 

The members of the Walker Commission, in spite of 
the optimistic tone of their “ preliminary” report, were 
evidently far from satisfied with these details of the 
existing project—they had, in fact, already ordered new 
surveys with a view to reducing the height of the 
embankments and of the Ochoa dam. Respecting the 
works required to this end, the following quotations from 
Admiral’s evidence before the Senate Committee may 
prove of interest :— 

One of the schemes is to put in a dam at Machuca. That would 
be the one tohold thelake up. Putina daw there and drop down 
25ft. or 30ft., and then have another dam at Ochoa or Tambour 
Grande, or wherever desired. . . I think if we go across the 
divide the route of Menocal would be the one to follow, unless we 
come down—not building a data at Ochoa at all—somewhere, 
say, to Tambour Grande, and build a dam there, avoiding the San 
Francisco, having the same cut across the divide—probably a little 
heavier—butavoiding the San Franciscoembankments. . . . We 
have had some parties out to try how far we would have to run 
embankments, and it is quite possible they may be as bad as the 
San Francisco embankments. I think the chances are, by putting 
in a dam at Machuca and a dam below, at Ochoa or Tambour 
Grande, and taking a low level route, we may escape this heavy 
work, and get into Greytown with considerably less expenditure of 
money, and with a canal that would not perhaps keep its superin- 
tendent awake nights so much. 

There are many other points to which reference might 
fitly be made to show how chaotic was the condition of 
the Nicaragua project, prior to the publication of the 
latest report. It is therefore not surprising, though 
none the less significant on that account, that very shortly 
after the Walker Commission avowed its predisposition 
towards the Nicaragua route, Congress rejected every 
measure before the Houses providing for such a canal, 
and passed a Bill for ‘‘a complete and full investigation ” 
of the entire question 
of any and all practicable routes across the isthmus, and par- 
ticularly the two routes known respectively as the Nicaragua 
route and the Panaina route, with a view to determine the most 
practicable and feasible route for such canal, together with the 
proximate and probable cost of constructing a canal at each of 
two or more of said routes. For the pu of defraying 
the expenses necessary to be incurred in making = eae se 
there is hereby appropriated the sum of 1,000,000 dols., or so much 
thereof as may necessary, to be disbursed by order of the 
President, 

The directors of the New Panama Company, remem- 
bering the purposes for which the latter was established, 
and their fiduciary position in relation to the original 
shareholders, lost little time in responding to these 
virtual overtures. They frankly enough acknowledged that 
the company possesses neither mandate nor means to 
complete the enterprise, and that—having fulfilled its 
mission by preserving the property from decay and for- 
feiture, by establishing the feasibility of a trans-isthmian 
ship canal, and by submitting to the criticism of the 
world a well-digested project for construction—it now de- 
sired and was fully prepared to negotiate for a transfer of 
its rights. The company’s exhibit at the Paris Exhibition 
was clearly intended as an intimation to this effect; 
indeed, there was not the slightest pretence to disguise 
the fact, for in a booklet, printed in English and 
freely distributed, the company expressed belief that the 
superiority of its canal would be confirmed by the American 
commission of inquiry, and that :— 

If the company can succeed in effecting an equitable agreement, 
compatible with the rights and obligations of its Act of concession, 
between the interests with which it is charged and the interests 
desired by the American people in an inter-oceanic canal, every 
obstacle to definite measures for its completion will have disap- 
peared. Until then the company can only act with reserve. 

Unfortunately for the Panama enterprise — and, 
perhaps, for the realisation of a trans-isthmian canal 
available, on equal terms, to the commerce of all 
nations—M. Hutin and his co-directors have completely 
failed to appreciate the significance of the phrase, 
‘interests desired by the American people.’”’ As the 
United States Commissioners very clearly indicate in 
their recently-issued report, the directors of the new 
Panama Company afforded to those delegates who visited 
Paris and the works on the isthmus ample facilities for a 
scientific investigation of the undertaking and of the 
project for its completion, which has been described in 
earlier articles. The result of this is seen in a virtual 
admission that, so far as technical considerations are 
concerned, the Panama project is quite the equal of, if 
not superior to, that recommended for adoption. 
Panama, however, is placed out of court by the fact that 
the Commission was appointed. not only to determine 
“the most feasible and practical route,” but also to state 
which canal could most readily be placed “ under the 
control, management, and ownership of the United 
States.” Touching these, to America - all-important 
points, the Panama directors have neglected to 
submit to the Commission or Federal authorities any- 
thing like a definite proposition which would give 
to the United States an undisputed right of way 
and clear title to the property. Indeed, as now appears, 
it is more than doubtful whether any such absolute 
transfer could or ever can be negotiated. Thanks to the 
peculiar circumstances of its incorporation, the lien 
which the creditors and shareholders of the de Lesseps 
Company legally claim, that possessed by more recent 
creditors, and the generally-involved condition of its 
finances, the new company has found itself in the very 
unenviable position of being most anxious to sell, but so 
fettered as to be unable even to suggest a basis for 
negotiation. It is therefore not surprising that the 
latest American Canal Commission—“ particularly in 











view of all the difficulties of obtaining the necessary 
rights, privileges, and franchises on the Panama route ”— 
has followed the example of its immediate predecessor, 
and reported in favour of a rival scheme. 

The Isthmian Canal Commission, appointed early in 
1899, whose preliminary report was transmitted to Con- 
gress on the 4th inst., consists of nine members, including 
the president, Rear-Admiral Walker, and his two col- 
leagues of the Commission of 1897. Pending the pro- 
mised issue, ‘as soon as practicable,” of a later and 
final report, containing maps, plans, and profiles, and 
other most desirable data, we refrain from offering more 
than superficial reference to the labours and conclusions 
of the Commission. It should, however, be at once 
frankly admitted that even the preliminary report affords 
proof that the Commission has loyally sought to carry out 
its instructions to investigate ‘‘ any and all practicable 
routes.” It organised and sent into the field no fewer 
than thirty-one working parties, of which twenty, with 
about 150 engineers and assistants, went into Nicaragua; 
five, with about twenty engineers and assistants, traversed 
the Panama route; and six, with about fifty engineers 
and assistants, examined in detail the Darien country. 
As a result, we may anticipate a more complete accumula-- 
tion of data on this most interesting and important 
question than has ever before been collected. 

Regarding the route recommended by the Commission, 
a few salient facts have been cabled to this country, but 
reference to the report itself is essential before these can 
be fairly estimated. The document admits that the 
Panama canal, after completion, would be shorter, have 
fewer locks and less curvature than that through 
Nicaragua, and that the time required for an average 
vessel to pass through each would be respectively twelve 
and thirty-three hours; but the Commissioners set off 
against these disadvantages and the greater cost of main- 
taining the longer canal the not very vital argument that 
Greytown is some 300 miles north of Colon, and therefore 
nearer the important cities of the Atlantic littoral. Their 
estimate of the cost of constructing a canal over the 
adopted route is as follows :— 





Dols. 
Eastern division (from Greytown to Boca San Carlos 
Es pe ee NEE Ae 
Middle division (from Boca San Carlos dam to Las 
BION a ee heey. wees Sew! es! 285 dap oer 
Western division (from Las Lajas to Brito) ... 51,680,000 
159,767,000 
Ninety-eight miles of railroad... ... ... ... .. .. 7,850,000 
Engineering, police, sanitation, and general contin- ; 
SE Re EE TEESE TEP 
200,540,C00 


Apart from this estimate, much in excess of any earlier 

calculation of its kind—the greater depth and width 
proposed throughout the entire length of the canal, and 
the double system of locks strongly recommended by the 
Commission—the most conspicuous features of the new 
project in relation to former Nicaragua schemes are (1) 
an important modification of the route in the eastern 
division, dictated in the interest of the security of the 
canal, and, it may also be assumed, for the purpose of 
avoiding some of those dangerous “ minor” structures 
already spoken of; and (2) the great dam across the 
San Juan River at Boca San Carlos, which is intended as 
a substitute for the dam heretofore projected at Ochoa, 
to hold back the waters of Lake Nicaragua and enable 
its level to be regulated. This structure, of which no 
technical details are yet given, is described by the Com- 
mission as “the most difficult engineering work in 
connection with the Nicaragua project,” the building of 
which will be “a costly and tedious operation,” requiring 
at least eight years’ labour. ‘“‘ It is of great importance,” 
states the Commission, 
‘* that this dam should be located above the mouth of the San 
Carlos River, as the latter discharges at times as much as 100,000 
cubic feet of water per second, carrying with it great quantit es 
of sand. The Nicaragua Canal Commission made search for a 
dam site above the mouth of the San Carlos, in what is called he 
Agua Muerta—dead water. One was found ata place about two 
miles above the mouth of the San Carlos River. The maximum 
depth to hard rock is about 40ft. below sea level, or abcut 100ft. 
below low water in the river at the site, which will make it neces- 
sary to construct the foundation of this part of the dam by the 
pneumatic process. The dam in the deepest part will then have a 
height of about 150ft. As the pneumatic process is an expensive 
and slow one at best, this Commission has made search for an 
alternative site a few miles further up the river, where the topo- 
graphical and surface indications seemed to offer favourable 
results. One has been found which gives promise of a more satis- 
factory and less expensive solution of this problem.” 

As regards an estimate for the completion of the canal, 
the Commission offers the following remarks, premising 
that the time required hinges almost entirely upon the 
uncertain progress of the Boca San Carlos dam. It is 
consequently very evident, despite the feverish activity 
of politicians at Washington, that the twentieth century 
will have attained a very respectable age ere any neces- 
sity can arise to cause worry about defending or block- 
ading the projected waterway. 

After.a harbour has been opened at Greytown, and a railroad 
constructed, the way will be open to attack the work from a great 
many points at the same time, so that if ample funds are then 
available the excavation of the prism of the canal ought to be 
completed in a comparatively short time if prosecuted with 
vigour. At least two years will be consumed in preparatory work 
and in opening a harbour at Greytown, so that if work on the 
dam should be commenced immediately thereafter, the time 
required for completing the entire work would be about ten 
years. 

Before bringing these articles to an end, brief mention 
should be made of: other canal schemes which were 
formerly much thought of, and yet command a consider- 
able amount of support. In each case the route proposed 
is south of Panama, across that portion of the isthmus 
known as Darien. One project dates back to the days of 
William Paterson, the founder of the Bank of England, 
and was again brought into prominence in this country 
by the support given to it, between the years 1850 and 
1870, by the then Sir Thomas Brassey, Lord Wharncliffe, 
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Sir Charles Fox, and Mr. Lionel Gisborne. Since then 
the Atrato route has been frequently explored, and is now 
chiefly associated with the name of Commander T. 0. 
Selfridge, U.S.N., who in 1870-1, conducted an expedi- 
tion across the isthmus. The Selfri project is 
that the contemplated canal should follow the river 
Atrato from its mouth in the Bay of Atrato for 149 miles, 
and then traverse the remainder of the isthmus along the 
valley of the river Napipi, a distance of 31 miles; and 
it is claimed that the latter is the only portion which would 
require tobe constructed. The water level of the canal from 
the point of departure from the Atrato would be 80ft. above 
the mean level of the oceans, and it is pro) that the 
descent should be accomplished by two locks near the 
outlet, and a tide-lock quite close to the Pacific. The 
canal would be fed by the rivers Atrato and Napipi, and 
a tunnel 5} miles long would require to be cut for its 
passage through the mountaix ridge. A route advocated 
by Mr. Thomas W. Hurst, an Englishman long resident 
in the United States, starts from the Atlantic side at 
Caledonia Bay, joins the Savanah River, and follows that 
stream to the Gulf of San Miguel, on the Pacific side— 
a total distance, it is stated, of thirty-three miles. Yet 
another route across Darien was that championed, about 
the year 1864, by an enterprising American named Kelley, 
who argued that a canal, thirty miles in length, might 
be readily constructed from the Bay of San Blas by 
utilising the Bayano River. He contemplated no 
locks, but included in the scheme a tunnel of seven 
miles. Both the Atrato and San Blas projects were 
considered at the International Congress held at Paris in 
1879. This gathering, it is of interest to remember, 
condemned the Nicaragua route on account of its great 
length, the number of locks contemplated, and because 
its region is subject to earthquakes. The Selfridge 
project was severely criticised because of its length, the 
serious obstacle to safe navigation threatened by the 
floods of the river Atrato, the doubt -whether sufficient 
depth could be obtained at the river mouth without great 
expense, and the undisputed facts that the suggested 
canal would traverse the most rainy portion of the isthmus 
and a region lacking in all material except wood; while 
serious exception was taken to the San Blas scheme, 
because of its proposed tunnel and the absence of any 
site for a harbour on the Pacific side. 








HOLDERS AT THE BIRMINGHAM GASWORKS. 
No. HI. 

A PUMPING sump was provided for the use of the con- 
tractors for the tank, who were required to construct a 
closely-timbered cross trench from the tank excavation to 
the sump, and to use the sump to keep the excavation 
work free from water during its progress. A drain was 
carried round the foot of the cone of the tank to convey 
springs found during the excavation to a cesspit opposite 
the cross trench. Pumping machinery in duplicate was 
provided to guard against breakdowns, and the pumped 
water was conveyed to the small river Rea, which runs 
through the Nechells works. This method of keeping 
the water down proved most satisfactory, and the sandy 
ballast was brought to the surface during the excavation 
merely in a slightly moist state. It was easily dealt with 
in this condition, whereas it would have given endless 
trouble had not this deep pumping well been used 
throughout the work. 

The excavation was commenced by a trench, of which 
the inside diameter at bottom was required to be not 
more than 255ft., and the outside diameter about 280ft., 
to include the thickness of the main piers; the trench 
being close-timbered on both inside and outside through- 
out. One portion of the trench was carried down to a 
maximum depth of 48ft. below the coping of No. 5 tank, 
for the inlet and outlet pipes. The different timbers 
were struck and the back planks drawn up as the walls 
were built, after the brickwork had set well and had been 
backed up. The cavities occasioned by the drawing of 
the timbers, and the spaces between the walls and the 
back of the excavation, were filled up with sand well 
watered and rammed. Other struts were fixed from 
the planks placed against the walls to the inner circle of 
timbering to keep up the latter after the main timbers 
had been struck. On one side the original surface of the 
ground was higher than the new coping, and here it was 
excavated to the level of the coping for a width of 20ft., 
and, similarly, where the original surface was lower than 
the new coping, a 20ft.-wide embankment of selected 
material, carefully punned, was formed. An annulus of 
cement concrete, 10ft. 8in. wide by 2ft. thick, was formed 
as a foundation for the tank wall, which between the piers 
was six bricks thick fora height of 19ft. 6in. from the 
bottom, reducing by halfa brick for the next and 
and every succeeding 4ft. in height, finishing at 
top with three bricks thick. Thirty equidistant main 
piers eight bricks thick by nine bricks long throughout, 
and thirty intermediate piers seven bricks thick by six 
bricks long, reducing from a height of 4ft. 6in. below the 
top, in equal set-offs of 2}in., to three bricks at the top, 
were constructed in the wall. Five bands of brickwork, 
eight courses deep, as shown in the sectional drawing 
on page 629, were built in cement mortar throughout 
the wall, including the piers, the remaining courses being 
in lime mortar. On the upper and lower sides of the 
five bands layers of hoop-iron bond were built, 1}in. 
by yyin. thick, one strip in every layer to each half brick 
thickness of the wall. The ends of the strips overlapped 
6in., and were double riveted, while radial straps 10ft. 
apart attached the rows of strips together; one rivet 
being used at each intersection. The hoop iron was 
tarred and left to dry before use. 

_ After the walls of the tank had been built to the ground 
line, the ground within was excavated to the Sue, 

slope, &c., shown in the sectional drawing on e 
629. The bottom of the tank for a distance of 8ft. hon 


the face of the tank wall was paved on top of lime 
concrete in brickwork, one course on edge, set in cement 


mortar. The slopes and top of the cone were lined with 
lias lime concrete, the ‘heloaaan at the foot of the cone 
being 22}in., reducing to 12in. at the 7 edge of the 
slope, and continuing 12in. over the top of the cone. A 
slope of 2 to 1 was adopted. One culvert and one invert 
were formed offour and three half-brick rings sig sp 
through the tank wall, for the passage of the inlet 
outlet pipes, which were 36in. in diameter. 

The crown of the gasholder was, as is the case wi 
other large holders, untrussed, and, therefore, framing 
had to be provided in the tank to sustain the crown 
when the holder was lowered. For the support of this 
framing there were provided eighty-four piers _— from 
the bottom of the tank and cone, in addition to a hollow 
brick pier in the centre. The positions of these piers 
are shown in the plan of the tank on e 629. 
The centre pier was 10ft. square at the top, and 16ft. 
square at the bottom, with seven courses of footings on 
a concrete foundation 20ft. square by 3ft. deep. The 
walls of the pier were two and a-half bricks thick, with 
an arch in three rings 4}in. thick 5ft. from the top. It 
was built in brickwork solid above the arch to the top, 
which was finished off with stone on the outer edge lft. 
thick, leaving a centre filled with brickwork 6ft. 6in. in 
diameter. The eighty-four brick piers were four bricks 
each way, on four courses of footings, resting on 
concrete 24in. thick. The piers were 6ft. and 7ft. in 
height. 

A stone 6ft. 3}in. by 5ft. 6in. by 1ft. 6in. thick, was 
bedded in cement on top of each of the thirty main piers 
in the tank wall for the foundations of the columns of 
the guide framing. Between the stones the wall was 
finished by a coping of best blue bricks 2ft. by Gin. by 6in., 
sct in cement after the gasholder was finished. Around 
the annular bottom of the tank, and butting up against 
the wall, sixty landing stones, 6ft. 8in. long by 2ft. 6in. 
wide by 17}in. deep, dressed Jevel and true on top, and 
axed square on the sides, bottom, and ends, were fixed 
perfectly level one with the other, and well set in a bed 
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of cement mortar. These landing or rest stones support 
the lifts of the holder when down. On the thirty inter- 
mediate piers in the tank wall were fixed stones, 2ft. by 
lft. 6in. by 1ft. 6in., with the front projecting from the 
brickwork for the tank guides. The fronts were plumbed 
and dressed off when the guides were fixed. Holes 
were drilled in the stone of the centre pier, and of 
these stones, for twelve and four Lewis bolts 
respectively, and four holes 3in. square, were 
drilled in the base stones on the main piers for the 
holding-down bolts of the columns. The upper surface 
of the holding-down plates was 14ft. 5in. below the top 
of the base stones on these piers. The holding-down 
plates are 6ft. by 5ft. Tin., of Ijin. metal throughout, 
with four bosses, 6}in. deep, recessed for the heads of 
the holding-down bolts to rest in. These bolts are 2}in. 
in diameter, with 6in. T-shaped heads, and 3in. diameter 
screw ends. Vertical holes, 5in. square, were left in the 
brickwork of the piers for the holding-down bolts. 

For the support of the timber framing, 84 cast iron 
columns, in three or four lengths, secured at their lower 
ends to the brickwork piers in the tank by four bolts, 
Bft. Zin. long, fin. diameter, and a holding-down plate 
lft. 10in. square, formed of 4in. by ,';in. flats. The 
columns varied in height according to their position in the 
tank. The first or inner circle comprises fourteen 
columns, top length 9ft. 9in., middle and lower lengths 
9ft. high. The second circle, from the centre, also com- 
prises fourteen columns, top length 6ft. 1gin., middle and 
lower lengths 9ft. high. The third circle, from the centre, 
comprises twenty-eight columns, top length 11ft. gin., 
middle and lower lengths 9ft. high. The outer, or fourth 
circle, comprises twenty-eight columns in four lengths, 
the upper 9ft. 3}in., the remaining three 9ft. high, The 
lower lengths throughout are 10in. diameter at bottom, 
tapering to 8in. ; the remaining lengths are Sin. diameter 
throughout. All are of gin. metal. The lengths were 
provided with suitable brackets for bolting them one to 
the other, or to the holding-down plates, and with lugs at 
suitable angles for the tie rods, shown in the sectional 
drawing of the tank on page 629. These tie rods 
are of gin. diameter, wrought iron, in two en with 
right and left threads, screwing into a he coupling 
screw. There were 238 tie rods in all. . 
on 





The framing, fixed as shown in the plan of the tank 
page 629, is of best pitch pine, thoroughly 


? 


and free from imperfections. It is 245ft. in diameter, 
formed to a true segment of a sphere, diameter 252ft. 
Qin., and rise 22ft. It consists of a network of half- 
timbers, sawn square from a 13in. baulk, so as to be not 
less than 12in. by 6jin. net. The timbers forming the 
radials are le continuous by three scarfs, 2ft. 6in. 
long, with wedge and two in. bolts. The cross pieces and 
short radial timbers were of the same section. They 
rest on and are securely bolted to shoes, as in 
detail at A and B, page 629. The shoes at the ot 
columns and the centre shoe are also shown in detail on 
the same page. A cast iron plate, about 4ft. 6in. square 
by Ack thick, was provided to cover the drain pit in 
e ; 


The tank was made water-tight by an inside rendering 
of a }in. coating of one part of the best Portland cement 
to one part of washed sand, finished off with the addition 
of a tin. coating of neat Portland cement, all applied 
while in a freshly mixed state. The rendering was con- 
tinued underneath all piers, resting blocks and geriog, 
and care was taken thus to form a continuous and solid 
coating, impervious to water. The cement used was 
required to be ground so that not less than 90 per cent. 
passed through a sieve of 2500 meshes per square inch, 
and to be capable of bearing a tensile strain of 500 Ib. per 
square inch at the end of seven days’ immersion in 
water. 

The bricks used in the brickwork of the tank were good, 
hard Staffordshire full-sized bricks. The lime mortar was 
composed of one part best Warwickshire hydraulic lump 
lime and two parts clean and sharp washed sand or grit, 
free from loam or earthy matter, mixed in a steam mortar 
mill freshly as required for each day’s consumption. The 
lime concrete was composed of five parts clean sharp 
ballast or broken stone, one part of clean sharp washed 
sand, and one part best ground blue lias lime. The 
cement concrete was composed of six parts ballast or 
broken stone, one part clean sharp sand, and one part 
best Portland cement, weighing at least 112 lb. per 
bushel. The ballast or broken stone was required to pass 
through a 2in. ring. The cement mortar was one part 
washed sand and one part best Portland cement. The 
stone for stonework was from approved quarries, of hard, 
close-grained quality, and free from defects. Three 
hundred well-seasoned English oak blocks. 18in. wide by 
18in. thick by 18in. long, were built in the tank wall at 
the piers, projecting 2}in., for fixing the tank guides. 
After these had been fixed to the blocks, the front face of 
the blocks was sawn off as nearly as possible flush with 
the wall after rendering. The tank was filled with water 
after the gasholder had been completed, care being taken 
to let the water rise gradually in the well at the same 
time, but a little in the rear of that in the tank. Air- 
holes were left at the top of the slope of the cone until 
the water had risen up to the underside of the concrete cn 
the top of the cone, when they were made good with ccn- 
crete in cement. 

The illustrations given in our issue of December 7th, 
page 563, show (1) the gasholder tank with the framing for 


supporting the crown of the holder in course of construc- 


tion; and (2) external view of the completed tank with 
framing. The illustration on page 630 gives an internal 
view of the tank, showing the framing when completed. 
The contractors for the tank and the erection of the framing 
were John Aird and Sons, while the ironwork for the 
tank was supplied by Thomas Piggott and Co., Limited. 
Mr. Hack speaks very highly of the manner in which the 
contracts were fulfilled, especially the difficult work of 
excavating and timbering the trench for the walls of the 
tank. The section, plan and detail drawings on page 
629 are copies of those to which the contractors worked, 
but thirty main piers were constructed round the tank 
instead of twenty-eight as shown in the plan. 

All the steel used in the work was required to be of a 
mild description, capable of sustaining a tensile strain 
of not less than 28 tons nor more than 82 tons per 
square inch with not less than 20 per cent. elongation 
taken in a length of 10in., with the exception of the 
rivets for which the limits were 27 and 30 tons, 
with not less than 25 per cent. elongation. No chip- 
ping or rimering of bolts or rivet holes was allowed. 
The heads (hexagonal) of all bolts were required to be 
forged in one with the bolts, their thickness equal to the 
diameter of the bolt, and their width at the narrowest 
part to one and three-quarter times the diameter. The 
ends of plates and bars where they butted, with certain 
specified exceptions, were required to be cold sawn or 
fitted square, so as to make a perfectly true and close 
joint. Sheets and plates were required to be smooth on 
the surface, and free from shakes, blemishes, and all 
defects. The rivets and joint plates were such as to 
maintain the full strength of the bars or plates through 
the joint. The rivets for the thin sheets were required 
to be in. in diameter, lin. pitch, riveted cold with a 
string of tape soaked in red lead inserted between the 
sheets. All other riveting in proportion to the thickness 
of the sheets riveted hot. The whole of the cast steel 
was required to be of approved quality easily cut or 
drilled, free from cinder, honeycombs, flaws, cracks, and 
other defects, and all castings perfectly clean, true, and 
out of winding. 

The contractors for the gasholder were required to raise 
it when completed by means of air, and to test the work 
for soundness and proper adjustment. The holder when 
filled with air was kept up for forty-eight hours to test its 
soundness, and then after being slowly lowered was again 
raised for re-examination. The holder actually started work 
early in November last year, and has behaved extremely 
well in all weathers since that time. The pressures 
thrown by the holder are as follows :— 


No. ; lift, including water in cups, 4°4in, of water 


‘ Wo a ie 

» 3 ” ” ” = 8-Oin. ” 

» 4 ” ” ” = 10°49in. _,, 
Calculated from these pressures, the floating weight of 


the material, after deducting the weight of water in the 





cups, is for No. 1 lift, 514 tons; No. 2 lift, 178 tons; 
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SALTLEY GAS HOLDER—INTERNAL VIEW OF 


TANK AND FRAMING 





No. 3 lift, 232 tons; and No. 4 lift, 307 tons. The weight , which is so seriously felt wherever inclined retorts are 
of the steel in the guide framing is practically 983 tons.| used. The stage is of ample width, with large central 
The cost of the tank, including the framing and iron- | openings, up which cool air may pass from the ground 
work, was approximately £30,000, while the contract for | floor of the house. Over the centre of the stage, through 
the gasholder and guide framing amounted to about | the whole length of the house, the semicircular roof is 
£38,000. Sundry work done by the gas department of | left uncovered for a width of about 6ft., thus affording 
the Corporation brought up the total cost of the new | unsurpassed means for the egress of the heated air from 
gasholder to about £72,000. These figures indicate what | the stage. The stoker’s lot will be a pleasant one in this 
a large portion of the total cost of a gasholder is formed | new retort-house. The coke will be quenched and re- 
by the cost of the tank, especially on bad ground, and | moved by de Brouwer conveyors, which have proved 
hence the economy of increasing the number of lifts | highly satisfactory in some of the more progressive con- 
becomes very evident. The cost of the new No. 6 holder | tinental gasworks, but have not hitherto been extensively 
per million cubic feet stored is about £9000, whereas that | adopted in this country. The coke will be discharged by 
of the extension of No. 5 gasholder, where the tank was | the conveyors into a pit, from which it will fall into the 
already in existence, worked out at a rather lower figure. | skip of a crane made by Sir W. Armstrong, Whitworth, 

The contractors for the No. 6 gasholder and framing | and Co., having the great radius of 75ft., and therefore 
were C. and W. Walker, of Donnington, who were like- | commanding a large extent of coke yard, truck sidings, 
wise the contractors for the gasholder of nearly equal | and canal wharf. A similar crane, made for another 
capacity at the Beckton works of the Gas Light and Coke | part of the Saltley works, where it has worked very satis- 
Company. A view of the completed holder is given on | factorily, was illustrated in THe Encingrr about six 
page 628, and a cursory glance at this alone will indicate | years ago. The new coke yard is in reality land re- 
some important differences between the framing of this | claimed by walling in, and covering the river Rea where 
and other large holders. Among these may be mentioned | it passes through this portion of the works. 
the absence in the Saltley holder of lattice work in the It is impossible to describe adequately these and other 
standards and girders. Though some saving in the weight | new buildings and plant just erected or in course of con- 
of material used might have been effected by the sub- | struction at Saltley and Nechells at the close of an 
stitution of lattice standards, the initial cost would have | already long article. The new retort-house alone is 
been increased, and the vost of maintenance —painting, worthy of detailed description, as it will be second to 
&e.—would shave been considerably greater. The pile | none in point of completeness and excellence of design. 
steel girders are a valuable innovation in gasholder con- | We must, however, reserve further remarks on it to 
struction. The ties are simple and effective. The | another occasion. 
framing of the holder is, indeed, a model of simplicity of | 
construction, combined with great strength, and it | 
certainly takes front rank among existing large gasholder | 
framings in this respect. The design of the holder, | 
including tank and framing, reflects the greatest credit | é ‘ 
on Mr. Hack, who was solely responsible for it. Plipinlhag hgh pat pe vnsrbensy “ ee aie 

: : 2 0 rmstrong died yes 
ryt preperation of the drawings for these works Mr | Gragsie. Ms had ben in indifrent health for some tne, 
are Shoe head @eauatiincaan Mr. C ich J gregh y | and sank rapidly during the last few days. He wasnearly con- 
. i Head draug n, Mr. U. tuchmond, who has | temporaneous with the century, having been born in 1810, 
since been appointed superintendent of the new works of | and in many respects was one of the most notable men of 
the Corporation at Nechells, where the new gasholder is | the nineteenth century. An account of his life and of the 
erected. | work he did must be reserved to a future issue. 

The Saltley and Nechells works of the Birmingham 
Corporation now display many other evidences of Mr. 
Hack’s great ability as a constructing gas engineer. 
There is a new retort-hcuse, 824ft. long by 114ft. wide, 
which will be ready for the production of 5,000,000 | of Quebec, has been built for the Canadian Electric 
cubic feet of coal gas per diem in a few week’s time, and | Within forty-eight hours after the last batch of — ong hot 
inter a similar house for an equal volume will be com- rE ghang 2p os = pen og a aga the 
pleted. Inclined retorts have been adopted here, as | river rose over Sft. in less than three days. This dam is 824ft. long, 
elsewhere on the works, and the manipulation of the coal | 20ft. wide on the base, and 18ft. high ; the face is built on a curve, 
and coke from the time the former is tipped into the coal | and provision is made for raising the water 2ft. more by means of 


breakers to the time when the latter is loaded into the | flash boards. The dam is built entirely of concrete masonry. _{n 
truck 2 i Ra Ee : ordinary stages the water is allowed to discharge through byewashes 
icks of purchasers, is effected entirely by mechanical pending the completion of the power-house and the setting of the 


—, The charging Stage of the retort-house is | turbines, but on November 23rd, during the flood refe to, the 
specially designed to mitigate the intensity of the heat water was 4ft. 8in, over the crest. 











LORD ARMSTRONG. 











A NEW concrete dam at Chaudiere Falls, in the province 
mpany. 








THE CAUSES OF RAPID WEAR AND TEAR OF 
FIRE-BOXES OF LOCOMOTIVES. 


By Ropert WEATHERBURN, M.I.M.E. 


TueERE is nothing in the whole range of locomotive 
maintenance which causes more annoyance and trouble 
than fire-boxes of main line express engines. Their rapid 
depreciation, in spite of the care given in selecting the 
best copper obtainable, and working it in such a manner 
as to avoid those objectionable forms which conduce to 
local fracture, has been a bitter disappointment felt by 
every locomotive engineer. Comparisons instituted 
between the short life-time of copper in modern fire-boxc s 
as compared with those manufactured thirty to thirty- 
five years ago, led to the belief that either of two things 
was the cause, or more probably both, 7.e., that it was 
due to the extra work now being done, or that the 
copper was not of so gocd a quality as formerly. Thirty 
years ago plates were stipulated for and made ,in. in 
thickness for back and side plates, crown plates ;;in. or 
}in., and tube plates from jin. to }fin. and even lin. 

There have always been different kinds of copper, 
ranging from soft to hard, but the required degree of 
hardness or softness has never yet been satisfactorily 
defined. This is as much due to the fact that engineeis 
are not yet decided which of the two coppers is the worse, 
whether the too soft and yielding, which soon becomes 
distorted and wears quickly; or the hard and resistant, 
which is more liable to flaws or fracture. However, it 
may be taken for granted that this is mostly a question 
of shape of box and position of plate, and a study of the 
side plates, whether straight or curved under heat, to 
ascertain the point of greatest hinge action, should in 
itself be a guide. Copper manufacturers may there- 
fore be excused when the users are in this dilemma. 

Whatever difference there was, or is, in working the 
plates into the proper form after their reception from the 
makers, is undoubtedly in favour of the present system. 
For instance, the flanging into shape of tube and back 

lates formerly required from two to three, or even more 
Sealicies: with no other guide for the right temperature 
of plate than the dull red glow, or the further test, the 
firing of a dry hazel stick drawn quickly over the plate. 
Now the flanging can be done at one operation, or two 
at the most, so that the liability of injuring the copper 
by over-heating is very much reduced. 

In present-time fire-boxes the deterioration most to be 
apprehended is the fracturing or flawing at some portion 
or other of the tube plates, and this has naturally caused 
most engineers to requisition a soft copper, which shall 
be able to resist in the way of give and take the many 
strains to which that portion of fire-box is liable, but such 
soft copper is not at all suitable for the sides and back 
plates, as the wear by firing, aided by the action of the 
deleterious gases, soon reduces such plates below the 
safe margin required for modern pressures, so that in- 
cidentally it may be here stated that the provision for 
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boxes of the present date differ but 
in matters of small detail from those 
ago, it should not be a difficult question to 
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successful remedy immediately follows. 
: anbesers with 
to obtain good copper which shall 
required tests, with the necessary ae, f 
ther, the variety of — manufactured 
and foreign markets, by ren gered should pro- 
vide at least such examples of metals as to give conclu- 
sive proof whether the material is alone at fault. It will 
be remembered that Mr. Tomlinson, one of the late pre- 
sidents of the Institution of Mechanical Engineers, in- 
stanced the fact—which was largely in eet of the 
theory of good and bad copper—that some of the Metro- 
precy engines were still running with the original fire- 
xes supplied by the makers. Such instances are not 
by any means scarce, as many of the fire-boxes of engines 
built in Manchester for the Swedish Railways many years 
ago were still in coniparatively good condition after from 
twenty to twenty-five years’ service. Such analogies, 
however, are of comparatively little value ; for although 
the total mileage in each case, as compared with English 
main-line wes engines, might be equally good, still 
the time of running them is the true gauge of effects. 
Metropolitan engines rarely exceed a speed of 25 miles 
an hour, and 25 to 80 miles per hour is the outside speed 
of the Swedish engines, whereas a speed from 48 to 60 
miles per hour and more, maintained from 200 to 250 
miles—double journey—is daily run over the. first-class 
main lines of this country. Thus it readily suggests 
itself that the more rapid ae reciation in this country is 
the result of harder work and higher temperatures, con- 
sequent on greater speeds and heavy loads; but an 
examination even of that does not satisfactorily account 
for the disproportionately rapid rate of depreciation, so 

that an examination further afield is necessary. 

By virtue of the fact of comparatively small fire-boxes 
and hard firing, high temperatures are attained far ex- 
ceeding what would be required by a larger box; or, to 
put it otherwise, the temperature is in inverse proportion 
to the size of fire-boxes, and the heat necessary to 
evaporation is passed through plates of too small an 
area. 

The excessively high temperature to be found in fire- 
boxes now-a-days would not be nearly so harmful, 
providing that it was more generally distributed over the 
tube plate, but the vagrant nature of draught in loco- 
motive engines, due to certain inherent structural defects, 
subject some tubes at the middle of the tube plate to 
double and even treble the heat of those situated at the 
sides and bottom, and the tube plate must on the fireside 
be proportionally affected, thus causing local distortion 
or lengthening by extra expansion, which may not show its 
effects for some time, but which at length too surely 
undermines stability and, along with other stresses, 
develops flaws. 

Before proceeding further it may be as well to explain 
the meaning of “vagrant draught’’ as used in its 
relation to the locomotive. A general and equal diffusion 
of heat through the tubes would be a proof that each was 
equally in draught operation, but as a proof that such is 
not the case we may here instance that, as a rule, the 
heat ‘in most of the side and bottom tubes in engines 
working hard is not sufficient to melt lead which flows at 
610 deg., whilst in other tubes in the middle and near to the 
top, copper and brass test pieces have been melted, whose 
flux point stands respectively at 1950 and 1834 deg., 
or about three times as much. 

Localised, or unequal draught, might be the better 
term, but draught becomes vagrant, or shifting, through 
irregular and bad firing, and is more particularly attribut- 
able to defective-blast pipe arrangement, very largely 
aggravated, as will be later shown, by restricted calori- 
meter, caused by the use of small tubes. 

There has until late years been a singular misappre- 
hension of the proper position of the blast pipe. So long 
as the vent or orifice was a little above or level with the 
top row of tubes, and its diameter equal to about one- 
quarter of that of the cylinder, no further thought was 
given. Ifa sufficiency of steam was obtained it was con- 
sidered satisfactory, if not, the vent was closed somewhat 
until such was the case. The vacuum in the smoke-box 
varied from 6in. to 8in. of water, and in too many 
instances the larger figure was accepted as an evidence of 
efficiency. .Moreover, such vacuum measurements by 
water were invariably taken midway of the smoke-box, 
in the belief that the effect was the same both top and 
bottom. Now, as a fact, the region of the greatest 
vacuity in smoke-boxes is represented by the vortex of 
every ordinary blast pipe, whether above or below the top 
row of tubes, so that taking a radius from the centre of a 
vortex to the other side tubes and describing a circle will 
show the fallacy of high or moderately-high blast pipes, 
for those tubes most remote or without the radius, or, in 
other words, those tubes which stand the nearest inside 
or outside to the radius line, are the least affected. 
Applying this system to the diagram of the tube plate, it 
will at once be seen that the tubes which will be most 
affected are those nearest to the vortex, hence the differ- 
ence in the heat currents of side and bottom tubes from 
those in the middle and the top. It is also self-evident 
that, as the vortex is the inductive medium, that the air 
current or products of combustion will rush to that as a 
centre. So far, although only touching the fringe of the 
subject, it will be necessary to turn to the question of 
quantity and diameter of tubes, the smaller the tubes the 
greater the effort required to break up the products of 
combustion after leaving the fire, i.e., to separate or 
apportion them to each tube. During long quick runs a 
dynamic effort, whose magnitude Seanan be properly 
appraised, is required for that purpose; and to obtain this 
a powerful and inimical’ gas friction is set up on the fire 


side of the tube plate, which really intensifies or adds 
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to the heat of the gases or lambent. flames which beat 
upon the crenellation before separation is effected. 

The late Mr. Stirling, otherwise a successful designer, 
made the grave error of using tubes of very small dia- 
meter. The otherwise admirable single-wheeled express 
engines were originally fitted with 217 tubes of 1,4 in. out- 
side diameter, representing a total flue area of two square 
feet. In after years he used 174 tubes, lin. outside 
diameter, with an area of 2°28 square feet, and obtained 
much better results. This was due to the increased 
calorimeter obtained from a smaller number of larger 
diameter tubes. The same mistake to even a ter 
extent was made by Mr. Stroudley, and, as in the former 
instance, only partially atoned for by putting in tubes of 
somewhat larger diameter in engines of a later design. 

It may be here stated that a sure and healthy sign is 
manifest by the gradual but sure return to the use of 
ljin. and 2in, tubes, both in America and this country. 
To return, it will thus be seen that the burden of exces- 
sive heat, passed through too limited an area of plates, 
intensified by the additional heat caused by gas friction 
on the tube plate, causes a lengthening of the fireside 
surface, further aggravated by the energy of a vast mass 
of brass or copper tubes expanding nearly wholly in one 
direction, with the copper tube plate suffering through 
two-thirds of its thickness by loss of cohesion amountin 
to nearly one-third. All this quickly finds out any oak 
— defective features, either at corners, bends, or tube 

oles. 

Again, the excessive high local temperatures, with their 
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FLAWS IN FIRE-BOXES 


consequent falls when steam is shut off, cause the tubes 
and plate to be more active in expansion and contraction, 
and tube-leaking ensues, which compels the use of: that 
powerful, yet disruptive weapon, even in skilled hands— 
the tube expander—which at every operation slowly but 
surely distends the plate and makes it too big for its 
environment of flanges. Now, should the first vertical 
row of side stays be pitched too close to the flanges 
they will resist the enlargement of the tube plate 
through the expansion effort, caused by heat and tube 
expanding, and will be under compression. Indeed, so 
severe is the strain imposed on the outer shell in this 
locality, t.e., close to saddle plate, by this reversal of 
pressure, that it too frequently causes the latter to flaw, 
or at all events to distend the surface, so as to: allow of 
rapid pitting by admitting the acids, natural and imported, 
to attack the distended surface.’ Should the said stays 
be pitched well clear of the tube plate flanges, then the 
enlarging process.can go on, and the distortion will be 
confined to the junction of tube plate with the side 
plates, and is not nearly so rapid in its destructive 
action. 

The flaws at the sides of the tube plate which deter- 
minate into cracks are caused by this action; indeed, it 
is not saying too much that nearly all those insidious 
influences which tend either in one place or another to 
crack the tube plate, either at bottom, sides, or top, are 
distinctly traceable to the pardonable desire to impart 
rigidity of construction. ' Before proceeding further, it 
should be stated that one of the most fertile cAuses of 
tube plate fracture has been the practice of building too 
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small diameter boilers, thus limiting the area of smoke- 
box tube plate until it becomes almost inflexible, throwing 
the onus of tube expansion in length and deflection on 
one tube plate only, and that, by virtue of the weaker 
material, the least able to resist. If it were possible to 
impart an equal amount of flexibility to both tube plates, 
the result—a reduction in flaws—would be realised. 

As a rule the copper tube plate is pierced for tubes so 
close to its flanges at sides and top that no flexible mar- 
gin is left, and the whole of the movement or hinging is 
confined to the outer interstitial tube divisions there in- 
tensified and backed by the rigidity of flanges still further 
stiffened by the plates to which they are riveted. 

The position of rupture, or cracking of copper plates, is 
often the reflex action of the system of stiffening the 
smoke-box tube plate, materially assisted by the want of 
flexible margin in the —— as mentioned. 

Copper tube plates according to the system of tube 
— vertical or oblique, with the already-mentioned 

ifficulties, crack variously, i.c., either along the bottom, 
sides, or top rows. Cracking at the sides, as already 
instanced, is due to the enlargement of the tube plate by 
heat and mechanical action—expander—and want of mar- 
ginal flexibility caused by too close pitching of the first 
vertical rows of side stays. The cracking from hole to 
hole at the bottom is due to a combination of causes, the 
principal of which are too rigid palmstays with badly- 

itched supporters, and tubes being too close to the 

ttom of boiler. 

The cracking from hole to hole at the top row of tubes 
is due more particularly to the lengthening of the box, 
not vertically but in the horizontal line, 7.e., expanding 
from the base of the copper stays at the footplate end, 
which unite the outer shell at the front plate, and which 
expansion, in a 6ft. box, would be one-sixth of an inch, 
and this action has to contend against the tubes —- 
an opposite direction from the base of a too rigid smoke-box 
tube plate, and these opposing forces acting on the top row 
of tube holes, with a rigid curve above the crown plate, 
form the position of the hinge action either between the 
said tubes or just beyond the lap of the tube plate flange. 
Such action is not always accompanied by visible dis- 
tortion, for where, as in the curved corner, where the 
feet of the girder stays rest, the material is held so fast, 
and the ridge of the seam forms so short a fulerum, that 
at times the copper will break almost as clean as a knife 
cuts, close up to the seam in the crown plate. 

Although the tube plate is more particularly the failing 
point, it by no means follows that it is the only portion 
which gives trouble. 

It often occurs that fire-boxes give trouble on the crown 
plate, the causes of which are as simple as numerous, for 
with girder stays closely fitted on the front and back 
seams and curves, the copper cannot expand in the pro- 
portion of three to two, against the combined resistance 
of such a congery of cast steel or solid forged girders 
bolted thereto every four inches, so that the result of this 
conflict is that occasional leaking occurs at bolts. Some- 
times cracks form, due to the combined agency of 
restricted expansion and dirt, or too broad a surface of 
metal touch, which prevents water contact. 

In order to obviate the binding influence of girder 
stays at the two ends, the writer would advise that they 
be fitted on to the curves of front and back plate with 
the interposition of strips of thick tin, laid lengthwise, 
along the bend, as shown in the accompanying sketch. 
After all the stays have been fitted, and previous to 
bolting them permanently to the crown, the tin-plate 
should be removed. This would partly free the crown plate 
from compressions which tend to distortion and leakage. 

Very occasionally those fire-boxes, which are widened 
out at sides above the level of frames, will develop flaws 
at the radii of bends; which invariably, in such cases, 
run from stay to stay. 

Their first delineation is about midway in the width of 
the plates, and is the result of pressure and obstinate 
staying, acting on the most flexible and hottest portion of 
the plates, and opposing their upward expansion, the 
radii being often too small and the bending of the plates 
not evenly performed, thus concentrating the hinge action 
to one place instead of the stress being distributed over 
the whole bends. 

Occasionally cracks will form in the curves which unite 
the crown and sides of fire-box. These are due to hinge 
motion and restricted expansion, caused by rigidity of 
copper staying, t.e., that the top row of stays is too close 
to the bends. 

Whilst alluding to copper staying and the 4in. pitch, it 
too often happens that with the rise of pressure recourse 
is not only had to increasing the diameter of stays, but 
also to reducing the pitch, more particularly at the curved 
portions of the box just above the line of frame. Now, 
the united resistance which such stays offer to the free 
upward expansion ofa fire-box merits some attention, as the 
ideal boiler, if possible, should not suffer from any 
additional strains beyond that imposed by the pressure. 

The more rapid wear of the lower. part of the fire-box, 
particularly at the sides, ranging from 2in. to 3in. above 
the grate bar level to about 2ft. upwards, merits 
attention, being directly traceable to several causes, some 
mechanical, others chemical. The wear by mechanical 
action—firing—both in locality and severity, faithfully 
represents the system adopted. The left side of fire-box 
as a rule, suffers the most, for in throwing the coal to the 
right and left to prevent drawing air too rapidly, the 
manual effort for the left throw is, as a rule, greater than 
that to the right. The next form of mechanical action is 
that produced by sharp blast action on a well-burnt fire, 
causing the lighter and well-burnt portions to lift with a 
miniature volcanic action, which at the sides is incessantly 
abrading. The chemical action—pitting—so often 
noticeable in soft copper plates is produced by the 
emanations from some kinds of both bituminous and 
anthracite coals in the earlier stages of combustion, which 
occasionally bite deep into the plates, more especially 
when assisted by local leakages of stays or tubes. This 
2ft. belt or zone of the box represents an area where 
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the greatest generation of steam is attained on 
the sides and ends, and, as a consequence, the 
scale should form thicker and quicker there than 
elsewhere, but this is not actually the case, for it is 
somewhat singular that those ingredients, which are first 
liberated from the water, and take form at a lower 
temperature, such as carbonate of lime (calcium car- 
bonate), and, indeed, all other earthy matter, by virtue 
of their lighter specific gravity, are more or less dispersed 
by the action of convection, and either take to the quieter 
region of the outer shell or cling to the threaded surface 
of stays; but the calcium sulphate, produced at a much 
higher temperature, adheres to the generating surface 
with great tenacity. These accretions are at once 
cemented to the surface at the moment of conversion 
from water to steam, each globule formed leaving its 
light deposit, like a film, clinging to the plate. Such 
deposits, layer over layer, slowly form a crust of thin 
hard scale impervious to the water, the result being that, 
where the plates are subjected to high temperatures 
resulting from heavy trains at express speeds, and 
deprived of water contact, they become abnormally hot in 
this locality and weakened ; the pressure with the extra 
expansion on the fire side causes them to bulge to a more 
or less appreciable extent, whilst the waste by heat and 
attrition is also rapidly going on. By the use of properly 
made rods, an effective system of washing out, aided by 
search-lights. will be successful in removing the .softer 
and earlier deposits ; but the removal of the harder scale 
from the surface of the copper plates is a work of great 
difficulty, as it almost becomes a part of the plate, and 
is further secured by its firm hold around the stays. 
Much, of course, depends on the quality of water; the 
worst form is instanced here. 

It may be truthfully said that no place suffers so early 
or more assiduously than the mouthpiece—that portion 
of the plates, with the block ring between, which make 
the firehole. This is not at all surprising, considering 
that itis subject to wear by mechanical action more than 
any other part, and with greater fluctuations of tempera- 
ture. It is the meeting place of those elements necessary 
for combustion. Any projecting rivets suffer from the 
back lash of fiame and erosive gases, which play around 
its edges and projections. 

The evil effects of sudden great differences of tempera- 
ture on the mouthpiece ring and plates are very marked. 
Strong block rings are at times pulled asunder, and leak- 
age more or less with some engines is almost chronic. 
The wear of the copper plate, particularly round the 
bottom half, due to dribbling the coal to fill up the back 
part of box, along with the rapid and more local wear by 
fire-irons, assist to make the condition of this part one to 
demand early attention. The wear by fire-irons can be 
partly dealt with by putting on shield plates, and trouble 
with broad-ringed mouthpieces and long rivets partly 
avoided by uniting the outer and inner plates—steel and 
copper—by means of outer flanges, whose edge will form 
the abutment for the door. 

This system, however mechanical, is not free fiom 
trouble, for although the seams and rivets are away from 
the fire, still the cold inrushing air, when the door is 
open, affects them to leaking. It requires greater pro- 
tection against the wear by fire-irons, and when worn out 
is more difficult to patch. 








PROGRESS OF WARSHIPS AND MACHINERY 
BUILDING IN ENGLAND. 

Iy the issue of this journal for June 29th ult., and in an 
article under the heading above, we were enabled, through 
the courtesy of the various firms mentioned therein, to 
inform interested readers as to the progress made in the 
previous half-year with the warships and their machinery 
building in the private shipyards and engineering esta- 
blishments in England; and from sources at command 
other than our naval authorities—by whom we, in com- 
mon with our contemporaries and the general public, are 
kept uninformed—the work effected in this connection in 
the Royal dockyards of the country. As the year 1900, and 
with it another century of time, will have run their course 
in afew days after the publication of this issue of Tux 
ENGINEER, we have thought fitting before the twentieth 
century dawns upon us, to give a similar résumé of pro- 
gress nade during the latter half cf the expiring year. 

At the time of penning the article just referred to, the 
nation was in daily expectation of the distribution of the 
work embraced in the First Lord’s new Naval Programme, 
but the wheels of the Admiralty motor move but slowly, 
and the interested ones had to “ possess their souls in 
patience "’ until the end of October, when the distribution 
— was Officially published, to which we shall presently 
refer. 

Giving the Royal dockyards priority of place in our 
notice, there are still in hand in them the following new 
constructions :—Portsmouth and Pembroke respectively 
are building the armoured eruisers Kent and Essex, 
vessels 440ft. in Jength, 66ft. beam, and 9800 tons dis- 
placement, to be fitted with engines of 22,000 indicated 
horse-power ; while a similar type of vessel, the Drake, 
but 500ft. long, 71ft. beam, and 14,100 tons displacement, 
with engines of 30,000 indicated horse-power, is also being 
constructed at Pembroke. Devonport and Chatham 
respectively have in hand the battleships Montagu and 
Albemarle; each 405ft. long, 75ft. 6in. beam, and 14,000 
tons displacement, to be fitted with engines of 18,000 
indicated horse-power; while there has been laid down at 
Chatham, at the beginning of this month, a second- 
class cruiser to be named the Challenger, which will 
be an improved Vindictive, but much more heavily armed 
than. existing vessels of her class. 

The vessels reported as “‘ completing” —an elastic term— 
‘at the dockyards, are the battleships Formidable and 
London, and the cruisers Spartiate, Cressy, and Pandora 
at Portsmouth; the Irresistible, Venerable, and Albion 
battleships at Chatham; the Implacable and Bulwark 


battleships, and the Hyacinth cruiser at Devonport. 











Sheerness is completing the Vestal, Shearwater and 
Espiégle sloops, the last named only just launched. Of 
the actual state of forwardness of any of the dockyard’s 
creations, we are, as before stated, by Admiralty injunction 
quite uninformed; but of the. incomprehensible delays 
in the completion of many of them —money having long 
since been voted for the purpose —we are safein asserting 
that such a state of affairs as now obtains has not existed 
within recent years. 

With reference to the new ships included in this year’s 
naval programme to be built in the Royal dockyards, they 
comprise a battleship, the Queen, and a second-class 
cruiser, the Encounter, at Devonport, similar vessels, the 
Prince of Wales and Challenger at Chatham ; the armoured 
cruisers Cornwall and_ Suffolk, at Pembroke and Ports- 
mouth respectively ; Sheerness having allotted to it the 
sloops Odin and Merlin. 

Turning now to the progress made by our private 
warship builders and marine engineers in England during 
the past six months, with such work as they have had in 
hand, we have pleasure in being the means of placing it 
on record at the end of the century now fast closing 
upon us. 

Taking, as in previous similar records, the East Coast 
shipyards in order, coming south we first note that Sir 
W. G. Armstrong, Whitworth, and Co., of Elswick-on- 
Tyne, have completed and handed over to the Japanese 
Government the armoured cruiser Idzumo. She is a 
vessel of 9750 tons displacement, and attained on trial a 
speed of 22°04 knots an hour. The sister ship Iwate, for 
the same Government, will shortly be ready for her trials. 
The battleship Hatsuse, of 15,000 tons displacement, also 
for the Japanese, has successfully completed her trials, at 
which she attained a speed of 19°11 wre an hour, and 
will shortly be handed over to the Japanese naval repre- 
sentatives. All these vessels have Belleville boilers and 
triple-expansion engines supplied by Humphrys, 
Tennant, and Co., of Deptford. 

Of the two coast-defence ships Norge and Eidsvold, 
built at the Elswick yard, the former has completed her 
trials, and will shortly be ready to hand over; 
while the latter will be ready for trial early in the 
New Year. These vessels are amour-clads, of 3850 tons 
displacement, built for the Norwegian Government, and 
fitted with triple-expansion engines and Yarrow water- 
tube boilers, by Hawthorn, Leslie, and Co. The Cobra 
torpedo boat destroyer, built at Elswick, but engined by 
the Parsons Marine Turbine Motor Company, has com. 
pleted her trials with great success, and will shortly be 
handed over to the British Government. Of the six new 
armoured cruisers of the County or Essex class to be 
built for the British Government, the Elswick firm have 
secured the order for the Lancaster; the particulars as 
to her dimensions, armament, &e.; we gave in alate issue 
of this journal. is 

The next firm in order is.Hawthorn, Leslie, and Co., 
of St. Peters Works, and Hebburn-on-Tyne. The 
destroyer Havock, built and engined for the British 
Government by Yarrow and Co., of London, and 
originally fitted with locomotive marine boilers, has had 
these replaced by water-tube boilers of the Yarrow type 
by the St. Peters firm, completed her trials, and been 
taken over by the Government. The Viper destroyer, 
driven by turbine engines, has also completed her trials, 
on which she attained the unprecedentedly high speed of 
37 knots an hour, and is now being taken over by the 
naval authorities. The 30-knot destroyers Greyhound, 
Racehorse, and Roebuck, built by the firm, are all 
launched ; the first-named has her engines and _ boilers 
fitted on board, and will shortly be ready for trial; the 
second has the principal portion of her machinery on 
board; and the last, just launched, is now having the 
machinery put on board. The propelling engines of all 
these vessels are of 6000 indicated horse-power, supplied 
with steam by Yarrow water-tube boilers. 

The battleship Bulwark—building at Devonport—has 
the whole of her machinery now fitted on board, and 
will be ready for trial early next year. The main portion 
of the engines for the armoured cruiser Kent—building 
at Portsmouth—are now ready to commence erection in 
the shops, and will be fit for the vessel about the 
middle of next year. The Belleville boilers for this 
vessel are also fairly progressing. Of the Norwegian 
armour-clad coast defence ships, Norge and Eidsvold, both 
built at Elswick, the machinery of which has been 
supplied and fitted by Hawthorn, Leslie, and Co., the 
first has passed through most satisfactory trials, and 
she is about to leave for Norway, and the trials of the 
machinery of the Eidsvold will take place early in the 
coming year. 

It is worthy of note that Hawthcrn, Leslie, and Co. 
have now on order three complete sets of machinery for 
first-class: twin-screw cruisers of the County class, viz., 
the Kent, Lancaster, and Cornwall, the latter being two 
of the six armoured cruisers ordered for construction 
under the last new naval programme. The sets of 
machinery for each of the above-named vessels are of 
22,000 indicated horse power, which, together with the 
machinery of the Bulwark, and the three destroyers 
before mentioned, make a total of 100,000 indicated horse- 
power of propelling engines in hand by Hawthorn, Leslie, 
and Co. for the British Navy. 

At the shipyard and engine works of Palmer and Co., 
of Jarrow, good progress has been made in both the hull 
and machinery of the first-class battleship Russell, 
building by the firm for the British Navy. is vessel 
will have a displacement of 14,000 tons, and will be pro- 
pelled by twin-screw engines of 18,000 indicated horse- 
power, supplied with steam by Belleville boilers. The 
hull is plated and completely riveted up to the armour 
shelf; the plating and framing behind the armour, and 
the teak backing being finished, and a portion of the 
armour plates fitted and ready to receive the armour. 
The protective decks are finished, and the topside fram- 
ing, with outside stringer and deck plating, are completed. 
The engine and boiler seatings and bunker bulkheads are 
finished; and those forming the magazines and store- 





rooms, &c., are well advanced. The propeller shaft 
brackets are in place, and the shell plating round the shafts 
completed. ‘The bow plating, with that for stiffening the 
rain, is finished. Internally good progress is being made 
with the fitting and other work. Altogether fully three- 
fourths of the total weight of material in the hull is worked 
in, and the launch of the ship is fixed to take place next 
February, the stern shafts and propellers being in place, 
and practically ready. 

The machinery of the Russell, supplied by her 
builders, is making good progress, the engines being in 
course of erection in the shops, and the whole of the 
work on them and the boilers is well advanced, not- 
withstanding the difficulty experienced in obtaining 
delivery of the material of the Belleville boiler tubes. As 
the Russell’s boilers are the first of the type constructed 
at the Jarrow works, and special le» and ap- 
pliances, &c., had to be provided for making: them, 
their delivery and fitting on board is still expected to 
be in good time. 

In addition to the battleship Russell, Palmer's Com- 
pany has had in hand for the British Government the 
three 30-knot torpedo boat destroyers, Myrmidon, Kan- 
garoo, and Syren, ordered last year. Of these the first 
two have successfully passed their preliminary full-power 
and speed trials, and are cw, va being got ready for de- 
livery at the dockyard; while the machinery and boilers 
for the third vessel—already launched—being ready, no 
delay will occur in preparing her for her speed trials. 
The propelling engines for these vessels, which have each 
a displacement of 320 tons, are of 6000 indicated horse- 
power, supplied with steam by water-tube boilers of the 
Reed type, made by the builders of the vessels. From 
the progress made with the work now in hand for the 
Admiralty, ii may be anticipated that the Jarrow firm 
will not be overlooked in any future distribution of naval 
work. 

Although temporary financial difficulties still affect the 
naval work in hand at Earle’s Shipbuilding and Engineer- 
ing Company’s works in Hull, progress has been made. 
towards the completion of the first-class battleship 
Formidable, built at Portsmouth, the engines and boilers 
and all the auxiliary machinery having been now fitted 
on board. The basin trials of the vessel will be com- 
menced early in January next, and the official trials will 
follow during February. The engines for the sister ship 
London, also completing at Portsmouth, have been 
delivered to the dockyard, and partly fitted on board. 
One group of boilers is also completed, and is in course of 
erection on board, and the remaining two groupsare well 
advanced towards completion at the company’s works. 
The engines of both ships are of 15,000 indicated horse- 
power, supplied with steam by Belleville boilers, but great 
difficulty has been experienced throughout their construc- 
tion in obtaining delivery of sound tubes; the tube makers 
being unable to produce them good enough to satisfy 
Admiralty inspection. 

From Hull southwards, there is no warship building 
till the Thames is reached, where, at the Orchard Yard, 
Blackwall, the Thames Ironworks Company has in 
process of building for the British Government, the two 
first-class battleships Duncan and Cornwallis, the work 
upon which has been proceeding very fairly since June 
last, there being now over 5000 tons of material built 
into the first-named ship, and more than 4700 tons into 
the latter. The work has, however, been much hampered 
by the delay in the receipt of the armour from the 
makers. All the bulkhead armour—with the exception 
of the closing plates—has been received and fixed on the 
Duncan, and the fixing of the similar armour on the 
Cornwallis is now in hand. A few plates for the armour 
belt of this vessel have come to hand, but none of the 
armour for the casemates on the main and upper decks— 
though wanting for many weeks—has as yet been re- 
ceived, its absence considerably interfering with the 
norinal progress of the work. 

Delay has also been occasioned by the want of a sufti- 
cient number of riveters, platers, and drillers to expedite 
the work. To supply to some extent this deficiency, the 
company has recently introduced a pneumatic tool instal- 
lation, which is found of great assistance for drilling, 
chipping, caulking, and riveting. Electric drills, of the 
manufacture of which the company. make a speciality, 
supplying them as they do to all the principal shipyards 
in the kingdom, are also found of the greatest use, in view 
of the continued scarcity of skilled labour in the ship- 
yard. The Duncan will be launched towards the end of 
next March, and the Cornwallis about two months later. 

The propelling machinery of these battleships, which 
is being made at the company’s engine works at Green- 
wich, is making fair progress, the erection of the main 
engines of the Duncan being so far completed in the 
shops that they will be ready to fix on board by the time 
the ship is launched. Her twenty-four Belleville boilers 
are also in a very forward state, eight of them being now 
fitted on board the ship, and it is anticipated that the 
whole of them will be fixed in place before the ship is 
launched. The engines and boilers of the Cornwallis are 
making good progress, but are not yet erected. The 
machinery for the battleship Albemarle—building at 
Chatham—to be supplied under contract by the Thames 
Ironworks Company, is now well in hand, a very large 

of the details being already machined. ‘That of 

.M. sloop Shearwater, of 1400 horse-power, has been 
completed and fitted on board; the vessel has d 
through her trials, and has been finally accepted by the 
Admiralty. The engines and boilers of the ten 56ft. and 
nine 45ft. steam pinnaces—now building at the com- 
pany’s shipyard at Blackwall—are in a forward state; 
six sets have already been fixed on board the boats, and 
will shortly be commencing their trials. The battleship 
Albion, built by the Thames Ironworks Company, was 
delivered to Chatham dockyard early in September. 

Yarrow and Co., of Poplar, are just ing the ten 
27-knot first-class torpedo boats built for the Japanese 
Government, and have in hand for their navy two more 
31-knot destroyers, There are also inhand, at the Poplar 














Dec, 28, 1900 





- THE ENGINEER 


638 








=z 














Toren set ae -draught a — 
Government, | sk in-screw gun- 
boats for.the British Government, these being 160ft. long, 
and 2ft. din. nen when loaded; the speed 
of ig ages a of which many 
at their works, ing rapidly 
use by Governments. In Holland and 
Sweden the experience had in their use has been most 
satisfactory, this type of steam generator being fitted 
in all their large i: ig The Austrian Government has 
also with such satisfactory results that, in 
their two large vessels now building, having 13,000 and 
14,000 horse-power engines, Yarrow boilers are being 
adopted for supplying them with steam. 

sia ig ennant, and Co., of Deptford are making 
good pro with the machinery, &c., of the first-class 
armo cruiser Drake, building at Pembroke. This 
vessel, it will be remembered, is to be of 14,000 tons dis- 
placement, and to have engines of 30,000 indicated horse- 
power, the first of this large size ordered by the British 
Government. The hull of this vessel is so far advanced 
in construction that the engineer contractors are now 
boring out the stern shaft brackets. There is also near- 
ing completion at the Deptford Pier Works, machinery 
for warships building in this country for the Japanese 
navy; and the shops will shortly be preparing to start 
the construction of the propelling engines, &c., of the 
new armoured cruiser Berwick, just ordered to be built 
for the British Government by Beardmore and Co., of 
Glasgow. 

Maudslay, Sons, and Field, of East Greenwich, have 
during the past six months been engaged in completing 
and fixing on board the machinery, and carrying out the 
trials of the battleship Albion, of 13,500 indicated horse- 
power, and of the first-class cruiser Spartiate, of 18,000 
indicated horse-power. They have also in hand at Chat- 
ham the completion and fixing on board, the main engines 
and boilers and auxiliary machinery of the battleships 
Trresistible and Venerable, each of 15,000 indicated 
horse-power ; and at the works at East Greenwich, all 
the boilers and gear connected with them for the Austrian 
coast defence ship Hapbsburg, of 11,900 indicated horse- 
power, all of the above-mentioned vessels being fitted 
with Belleville boilers. 

J. I. Thornycroft and Co. at the Chiswick shipyard 
have completed the following vessels:—The Albatross 
and Stag destroyers, built for the British Government, 
which vessels on their trials attained the speeds of 32} 
and 81 knots an hour respectively ; the 30-knot destroyer 
Usugumo, for the Japanese Government; the Argus and 
Vigilante, river gunboats, together with their un-named 
tenders, for the French Government. These gunboats, 
which are of the British Woodcock and Woodlark type, 
draw 2ft. of water, and are-propelled by Thornycroft 
screw turbine propellers. They were sent out to Hong- 
kong in sections, and are now in service on the West 
River. 

At the Chiswick yard there are also in hand four first- 

class torpedo boats of a new type for the British Govern- 
ment, which are to carry a load of 40 tons on trial, and 
attain a speed of 25 knots; two new destroyers of the 
- Usugumo class, but larger and a knot faster, for the 
Japanese Government; a stern-wheel steamer of 200 
horse-power to work on the Congo, the largest of this 
type yet built for missionary work, she being intended 
for the Region Beyond Missionary Union; together with 
several steam launches. 

On the West Coast, the first-class battleship Glory 
—built by Laird Brothers, at Birkenhead, for the British 
Navy—has been entirely completed, passed through her 
steam and gun trials, been put in commission, and sailed 
for China. The Exmouth battleship for the same service 
is rapidly approaching a state fit for floating out of dock, 
having now about 4500 tons of material worked into the 
hull, exclusive of armour; aquarter of the heavy citadel 
armour being also in place. The machinery for this 
vessel now being erected in the shops, is well advanced. 

Of the two single-screw sloops Mutine and Rinaldo, 
built by Laird Brothers, the former has made a satis- 
factory preliminary trial on the Mersey, and has left for 
Sheerness Dockyard; the sister ship Rinaldo will follow 
very shortly. The preliminary trial of the 30-knot 
destroyer Lively has been made, and she has just left the 
Mersey for the Clyde, where her official trials are to be 
éatiak out; while the preliminary trials of the sister 
vessel Sprightly will shortly be made. 

The machinery of 15,000 indicated horse-power of 
H.M. battleship Implacable made by Messrs. Laird, 
has been fitted on board at Devonport Dockyard, and a 
satisfactory basin trial has been made, and she will shortly 
proceed for trials at sea. The machinery, also of 18,000 
indicated horse-power, for H.M. battleship Montagu, 
building at Devonport, isin a forward state in the shops, 
and the underwater fittings and stern shafts will be in 
pee in the ship in time for her proposed launch next 

March. A set of water-tube boilers of the Laird type 
recently made for H.M. third-class cruiser Blanche 
has been fitted on board, and the vessel has made satis- 
factory trials ; a similar set for the sister ship Blonde 
are in process of construction in the boiler shops. 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: J. P. 
‘Thomas, to the Vernon, additional for Torpedo Depdt, Portsmouth 
Yard, to date December 12th. Staff engineers: C. A. Moore, to 
the Mars ab Ae: to the Blenheim. Chief engineer: G. 
Pascoe, to the Duke of Wellington, additional to the Brilliant. 
Engineers: J. Thomson, to the Raven; W. H. Murray, to ihe 
Blenheim ; 0. A. Morris, to the Pembroke, for the Mallard ; H. R. 
ee My oe oe sg hv the Salmon; P. C. W. Howe, to 

uke of Wellington, for the Charger. Assistant engineers for 
es G. R. a. H. O, Andrews, and H. L, M. 
Ford. istant ongineers: G. Moore, 8. Bardcastle. 


Probati assistant engineers: F, W. Bromley, J. R. Macey, 
all to the Blenheim. Astificer engineer; 'W. J. Morrell, to ths 
Collingwood, 





A RUN FROM ADELAIDE TO SYDNEY. 


(From Our Own Correspondent.) 

ADELAIDE being prio a aes in railway communication 
with the eastern colonies, is therefore the first port of call for 
the oversea steamers, where the mails and passengers can be 
landed for quick despatch to other parts of Aust 

The Peninsular and Oriental, Orient line, Mes- 


sageries Maritimes, and Norddeutscher Lloyd having a 
regular service, receive or tranship their oversea mails at this 
port, and passengers who wish to save time catch their 
steamer or embark here. 

In describing the run of the express from Adelaide to 
Sydney, it must not be expected to vie with the speeds 
attained in Europe or America; in the one case the roads 
have not had the money spent on them to make them such 

rmanent structures asin England, nor is the traffic so 

ense as to necessitate the heavy loads running on the 

American railways. On the other hand, some of the gradients 
are so severe and curves so sharp as few railways have to 
contend with, and anything like them would prevent high 
speeds under any consideration. 

For the purpose of giving a description of the long run 
from Adelaide to Sydney, 1059 miles, the writer commenced 
his journey from Adelaide by the express on the 14th June 
last, leaving that city at 4.30p.m. This was a typical every- 
day run as per ordinary time-table, excepting on this 
occasion, the train having one carriage in excess of the 
ordinary train load, an assisting engine ‘was attached as far 
as Murray Bridge. Had it not been for the one extra 
carriage the train would have been hauled by one engine. 

The train consisted of the following vehicles ;—One second- 
class ordinary bogie carriage, two second-class corridor cars, 
two first-class corridor cars, one first-class boudoir sleeping 
car, and two express passenger brake vans. These vehicles 
provided accommodation for 196 passengers, and nearly all 
the seats were occupied, giving an effective load, without 
engine and tender, of 169 tons 11 cwt. The engines had six 
wheels coupled, and a bogie in front, driving wheels 54in. 
diameter, and cylinders 18in. by 24in. stroke, the makers 
being a Colonial firm, Messrs. J. Martin and Sons, Gawler, 
South Australia. The total length of the train overall was 
466ft. 4in. 

It will be noticed in the log of the runs, particularly in 
South Australia aud Victoria, that the express stops at a 
number of stations ; this is because the traffic is not extensive 
enough to warrant an extra train running to stop at all 
stations. In like manner, the engines are changed rather 
frequently ; this is done for the purpose of utilising the 
engines in back loading more economically than if one engine 
took the train through. 

As the through line to the Victorian border is only single 
line, with the exception of one mile out of Adelaide, the 
trains require to slow down at crossing stations to exchange 
staffs ; this considerably reduces the speed that would other- 
wise be maintained. 

A start was made from Adelaide, to time, under fine weather 
conditions, the run to Mitcham (5 miles 26 chains) being easy, 
when a grade varying from 1 in 50 to 1 in 45 is met with for 
over 14 miles; _thisis the steepest part of the road for the 
entire section. The seventh mile-post was passed at the rate 
of 183, the ninth at 223, arriving at Blackwood (11 miles 
42 chains) at 214 miles per hour, where the first stop was 
made. Continuing up the 1 in 50 grade, an average rate of 
183 miles per hour was maintained until the summit was 
reached (19 miles 41 chains). The down grade to Ambleside 
(27 miles 15 chains) was run at 23, then a rise to Balhanah 
being run at 344, where the up train was crossed; an up- 
grade of 1 in 75 and 1 in 51 brought us to Mount Barker at 
224, when, after a run down a slight grade for three and a-half 
miles at 30} miles per hour, Nairne was reached, where 
water was taken. After leaving Nairne a down-grade, ruling 
1 in 45 for 11 miles, is met with until Callington is passed, 
when grades of 1 in 45 and 1 in 49 for over a distance of two 
miles are climbed, after which a down-run is made to 
Monarto (51 miles 29 chains), where tickets were collected— 
still continuing the down-grade until nearing Murray Bridge, 
the train was slowed down for a considerable distance, owing 
to interlocking repairs going on, the average speed over this 
run being at the rate of 304 miles per hour. Here a change 
of engines was made, one engine then taking the train on to 
Serviceton, the end of the South Australian line. This 
engine was No. 136, by the same colonial makers, and is a 
four-wheel coupled, with a bogie in front, the driving 
wheels being 78in. diameter ; the cylinders are 18in. by 24in. 
stroke. The run from Murray Bridge until nearing the 
Victorian border is through almost level country. Soon after 
leaving the former station the ninety-mile desert is entered, 
when a flat, uninteresting country is passed through, nothing 
but stunted bushes relieving the otherwise sandy landscape, 
the cold wind in passing through this stretch being severe. 

A steady steam pressure of 140 1b. was maintained through- 
out the journey, and in no case were the engines pushed for 
steam, and the firing was conducted with such regularity 
that on no occasion throughout the run did steam blow off, 
nor did the pressure vary 10 lb. 

The line from Adelaide to the Victorian border is laid with 
61 1b. steel rails, and has a ruling grade of 1 in 45. This 
line, as well as the Victorian portion, which runs to Albury, 
being 5ft. 3in. gauge, the trains run very steadily whatever 
the speed, and this allows one set of carriages being run 
between Adelaide and Melbourne. 

Serviceton to Melbourne.—At Serviceton the watch required 
setting forward thirty minutes to come up to the Melbourne 
time, which is uniform throughout the Victorian Colony. 
Here a Victorian engine took charge of the train: It was one 
of Beyer and Peacock’s, four wheels coupled, bogie in front, 
with 72in. driving wheels. Over a fairly level road a speed of 
39 miles per hour was maintained before the first stop— 
14} miles distant; from here to Nhill, the next stop, the 
line presents a series of short grades, the highest being 1 in 
50, of about 1} miles in length. A fairly even run is then 
encountered to Dimboola, 23} miles, where a change of 
engines is made, No. 198 being taken on, of the same class 
and makers as the former one. After running upa 1 in 50 
grade, after leaving the station, the mean altitude varies 
only 169ft. in 68 miles, until nearing Stawell, when a mean 
rise of 161ft. is made in eight miles. Again a change of 
engines is made, No. 406 being of the same class and size as 
the former ones, but it has been built by a colonial firm, 
viz., the Phonix Foundry Company, Ballarat, Victoria. 
Leaving Stawell, which is at an altitude of 757ft. above sea 
level, the contour of the country now changes considerably. 
The line undulates in a series of up-and-down grades 
until a maximum altitude of 1516ft. is reached, near 
Ballarat, a number of 1 in 50 grades being negotiated, and 





one of 1 in 44 being met with near Beaufort. We 
arrived at Ballarat at 7.15 a.m., where a stop of twenty 
minutes was made for breakfast. Engine No. 242 now 
takes on the train. This is another engine built by the 
Phenix Foundry Company, but this one has 60in. driving 
wheels. A climb of 524ft. in twelve miles brought us to 
Wallace Station in twenty-six minutes, when a drop of 1 in 
50 for two miles was done at 45 and 503 miles per hour. 
After passing Gordons Station a gradual fall takes place to 
Ingliston, the mile-posts being passed at the following speeds, 
503, 514, 544, 52}, 45, 514, Sls, the engine running perfectly 
steady all the time. From the latter station a fall of 1 in 48 
for 124 miles is run, and as the road had been recently relaid, 
a fine run was made to Bacchus Marsh, every mile-post being 
passed at over 50 miles per hour rate; in fact, the’six minutes 
lost time was easily pulled up during the run. 

Leaving Bacchus Marsh three minutes late, a rise is made 
to 464ft. at the 29 mile-post, from where an easy fall to 30ft. 
is made to Melbourne, where we arrived at 9.58 a.m., being 
three minutes behind time-table time. 

Steam was kept at a pressure of 130 Ib. at the early part of 
the journey, increasing to 140 1b. when the hilly country wds 
traversed. The ruling grade from Serviceton to Melbourne 
(2863 miles) is 1 in 48; the permanent way is laid with 751b. 
and 801b. steel rails, while only 15 miles 64 chains of the 
distance is double line. 

Melbourne to Albury.—A separate train is made up for the 
Sydney express, which leaves Melbourne at 5.15 p.m. daily. 
On the occasion of this trip the train consisted of the follow- 
ing vehicles :—One express passenger bogie brake, two first- 
class corridor cars, two second-class corridor cars, and oné 
composite bogie carriage (off at Seymour) ; the effective load, 
without engine and tender, being 178 tons 19cwt. The 
engine hauling this train was No. 410, which ran to Benalla, 
121} miles ; the train was then taken on to Albury by engine 
No. 408, 694 miles. Both these engines were made by the 
Phenix Foundry Company, and are four wheels coupled, 
with a bogie in front, with cylinders 18in. diameter by 26in. 
stroke, and driving wheels72in. indiameter. Steam was kept 
at an even pressure of 1601b. throughout the journey. Start- 
ing from Melbourne in fine, clear weather, we soon ran into a 
heavy mist, so thick that the stations were hardly discernible. 
A continuous up-hill grade is met with up to the 33 mile- 
post, when the highest point on this section is reached, 
1147ft. From there the run is over undulating grades, prin- 
cipally down-hill, to Seymour, which stands at an altitude of 
464ft., where the first stop was made—the 61} miles being 
run at the rate of 37? miles per hour. Travelling on the 
engiue over this section was very rough compared with the 
other part of the journey. A vast difference is, however, 
experienced on riding in the carriages, the bogies taking the 
curves so readily that scarcely a vibration is noticed. After 
a delay of 14 minutes at Seymour, which was occasioned 
by the water hydrant working badly, the run was made to 
Benalla, over fairly level country, arriving there ten minutes 
late, where the change of engines was made. 

The run through to Albury is over fairly level road, except- 
ing at Glenrowan, where a rise of 1 in 75 is faced, the train 
arriving at Albury at 10.51.30, only 14 minutes late, in the 
last 967 miles 10} minutes having been pulled up. 

The engines were not at any time pressed for power, but as 
the line is single for 124} miles, the speeds are very much 
reduced by the frequent slowing down in passing stations to 
exchange the staffs. 

Albury to Sydney.—Owing to the break of gauge at Albury 
separate trains are run from there over the New South Wales 
4ft. 8gin. lines. As the length of journey from Adelaide was 
too great to admit of the times being taken throughout to 
Sydney, the record of a journey from Albury to Sydney, taken 
by the writer some time previously, is given here. 

The engine hauling the train now is, however, of an 
improved type, known as the “T” class; these engines 
have given remarkable results over the heavy grades and 
sharp curves characteristic on the New South Wales lines; 
they were designed by the chief mechanical engineer, Mr. W. 
Thow, and embody all the qualities of the imported English 
and American engines. These engines are eight-wheel coupled, 
with a pony in front, and driving wheels 5lin. in diameter ; 
the extended fire-boxes are a special feature of these engines, 
which have a total heating surface—including tubes—of 2198 
square feet, and a grate area of 29} square feet. An effective 
load of 155 tons 18 cwt. is now hauled with these engines 
on the express from Albury, consisting of one express 
passenger brake, one first-class lavatory carriage, one Pullman 
sleeping car, one first-class vestibule corridor car, and one 
second-class corridor car, covering the distance from Albury 
to Sydney in the same time as the run under review. 

On the trip under notice an exceptionally light train 
happened to be running, the effective load being 103 tons 
4 cwt., and was run from Albury with one of Dubs’ four-wheel 
coupled express passenger engines, with cylinders 18in. 
diameter by 26in. stroke, and driving wheels 723in. 
diameter. 

Leaving Albury, a gradual rise is encountered until the 
377 mile-post is passed, when the line runs with varying 
grades to Wagga Wagga—77 miles. In this distance the 
mile posts were passed 44 times at speeds exceeding 50 miles 
per hour. Between Wagga and Junee grades are met with 
as high as 1 in 45, 1 in 46, 1 in 50, and 1 in 83, for consider- 
able distances. 

At Junee the engine is changed, a “P” class, No. 479, 
being coupled on. This is a four-wheel coupled express, built 
by Beyer, Peacock, and Co., with 60in. driving wheels. 
From here the run is over very rough country, a continuous 
series of up-and-down grades, the line rising to a height of 
2392ft. at Cullerin, being a mean altitude of 1047ft. 
in 133 miles from Junee. Numerous grades of 1 in 40, 
ranging from half a mile to two miles in length, are mounted 
in travelling over this section. After a run of 153 miles the 
engine is again changed at Goulburn, another of the same 
class, No. 475, taking the train on to Sydney. Steam is kept 
throughout at a pressure of 160 1b. per square inch. At 
Hill-top, 683 miles from Sydney, the line begins a sharp 
descending gradient of in 30 and 1 in 33, dropping from an 
altitude of 2026ft. to 74ft., a mean of 1952ft. in 41 miles, 
when the run from this on to Sydney does not call for special 
comment, the last 28 miles being run at an average speed of 
40 miles an hour. ; 

From Albury to Yass, 199} miles,the road consists of 71}1b: 
steel rails, from there on to Sydney 80 lb. rails are laid. 
Of the total distance 333 miles is run on single line. 








CoMPETITIVE plans for a sewerage system at St. 
Petersburg will be received until August 31st, 1901, by a municipal 
commission. There will be prizes of £1296, £820, and £420, 
respectively, for the best three plans, 
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THE THAMES PASSENGER STEAMBOAT SERVICE. 
No, VI. 

From the absence of any railway competition with the 
above-bridge passenger steamboats in the decade 1840 to 
1850, they appear thus early through the adoption of the 
principle of exacting moderate fares for service rendered 
to their patrons, to have been fairly successful financially ; 
for we find that in 1846, when there were eleven boats 
running between London and Westminster brid.es, at a 
fare of 1d. per trip—which had for some time previously 
been 4d.—£125 was about the daily receipt of these 





“That the immense number of persons then annually 
embarked and landed in the port of London, from the 
steamers alone, was fully two millions; and that one 
penny a head for sea voyage passengers, and a halfpenny 
for river ones, would be an ample remuneration as 
wharfage dues.” 

The boats of the ‘‘ Diamond” and “ Star” companies 
detailed in a previous article—engaged in the Gravesend 
passenger service, at the date of the opening of the 
Gravesend Railway—were unequalled in point of speed, 
beauty of form, and deck and saloon accommodatioa ; 
and they were not only good river boats, but good s2a 











Fig. i—TYPE OF ATMOSPHERIC ENGINES FITTED IN P.&. SAPPHIRE 


fore cabin 82ft. long ; each of them admirably fitted with 
every convenience for the travellers’ comfort. She would 
carry with ease 800 passengers, and could dine 100 in her 
saloon. She was designed by the son of Mr. Oliver Lang, 
the eminent shipbuilder of the time, and wad built at 
Blackwall by Mr. Wallis, on Mr. Lang’s patented principle. 
As this plan of building steamers was adopted in the case 
of the Gem, Diamond, Pearl, Topaz, Fairy, Naiad, eo 
Ariel, &c.—Thames river steamers—it may be briefly 
described here : 

As the Ruby was to be of as light water draught as 
possible, no more timber was used in her construction 
than that necessary to give her the requisite strength, 
stiffness, and solidity. To effect this the construction 
was as follows :—The hull consisted of three thicknesses 
of oak plank, each plank being 1}in. thick. The outside . 
planks were placed honisonsalty as usual, but instead of 
frames or ribs to which to secure them, two thicknesses 
of plank were substituted, laid diagonally to the keel, but 
at right angles to each other, with felt between the 
layers; the whole three thicknesses of plank being 
fastened together by nailing, as in a clincher-built boat. 
Built in this way boats were found to be far less =p 
sive, much stronger, and more durable than those built 
in the ordinary way. To confirm this fact, the Diamond 
—the oldest of the boats so constructed—on examination 
| after four years of severe running, winter and summer, 
| frequently making four passages to Gravesend and back 

daily, had not broken or altered her sheer line three- 
eighths of an inch from the day she waslaunched. Until 
| the Ruby was put on the Gravesend station, the Ster, 
belonging to the Star Steamboat Company, was equa! 
| in speed to any boat on the river; in fact, none could 
beat her, until the advent of a sister vessel of the same 
| company, the Satellite, engined by Miller and Ravenhill 
with a pair of steeple engines of 35* horse-power each, 
supplied with steam by tubular boilers, which vessel 
attained a speed of 144 miles an hour. 

That a transfer of propelling engines is sometimes 
beneficial in the case of two nearly similar boats, was 
shown in that of the Gem and the Ruby, both belonging 
to the Diamond Steamboat Company, and running on the 
Gravesend route. The first-named boat, built previously 
to the Ruby, was 145ft. long, or 10ft. shorter than that 
vessel, but of similar beam, and was first fitted with a pair 
of side Jever engines of 50 horse-power each, and her 

| speed with them was 124 miles an hour; but when the 
same engines were placed in the Ruby her speed with 

‘them was 18} miles in the hour. A pair of similar 
engines, but only of 45 horse-power each, were then put 
in the Gem, without in any way altering the vessel, when, 
in consequence of the diminished weight and draught of 
water, her speed nearly equalled that of the Ruby. 

One other of the Diamond Company’s boats, the 
Sapphire, is specially noteworthy on account of the type 
of engines with which she was fitted. She was an iron 
paddle steamer, built by Ditchburn and Mare, in 1842, 
and was of the following dimensions :—Length, 150ft. ; 
beam, 19ft.; depth under deck, 9ft. 2in.; and water 
draught, with coals, passengers, &c., on board, 4ft. Sin. 
Her engines, fitted by Seaward and Capel, were on the 

| old atmospheric principle, and consisted of three open- 
topped cylinders, placed side by side in line, immediately 
| under the paddle shaft, the cranks being set at 120 deg., 
so that there was always one cylinder of full power in 
| action, thus producing an equable and uniform motion. 
| There were no cylinder covers or piston-rods, the 
connecting-rods, which were forked at their lower ends, 
being coupled there direct to the pistons, and to the 
| cranks at their upper ends. 
The steam cylinders being open-topped, their pistons 
| were forced upwards by steam pressure beneath them, 
| 





and they were then allowed to descend by the atmo- 
| spheric pressure on their top sides, a vacuum being 


boats ; the trip occupying from a quarter to half an hour. | boats as well, as their ultimane fate—so far as is known— | formed below; the pistons being guided in their move- 


Equal success, at the same date, attended the “ long 
ferry” boats—below-bridge—as the number of persons 
landed at Gravesend in the year had amounted to 13 
millions. 

This increase of visitors and others to Gravesend had 
brought about the duplication of the area of the town, the 


| 


which we shall briefly detail later on, will show. 
Before recording that fate, a brief description of the 
most noteworthy of these boats may be interesting to 


| present readers, in view of the class of boat there is some 
| probability of our seeing plying on the Thames, under 


number of the landing piers, and steamboat companies. | 


But there was trouble brewing for the latter in the near 
future. 
of the railway from London to Gravesend, which soon 
caused a complete diversion of the river passenger traffic 
to itself, and the fine steamboats that had been employed 
in it had to be sold, and the companies owning them 
dissolved. Under different financial positions than then 
obtained with them, the two principal companies, the 
“Diamond” and the “ Star,” might have struggled on 
for a time, but the charges exacted from them through- 
out their existence, for landing passengers at the river 
piers had been so heavy that neither had been able to 
create a fund for such a contingency. 

A then well-known contributor to the Nautical Maga- 
zine, speaking on this subject—pier dues—some time after 
the formation of the ‘‘ Diamond” and “ Star ” steamboat 
companies, said :—‘‘ The wharf owners at London Bridge 
had the modesty to ask 3d. from every person journeying 
to and from Gravesend, and 6d. to all places below that 
town. The annual receipts from passengers by steam 
alone must amount to quite £30,000 per annum; infinitely 
more than the value of the wharf property. The con- 
sequences of this monopoly will be the almost certain 
ruin of the smal] steamboat companies; for it appears 
that the London and Greenwich companies are without a 
farthing to pay dividends, while they have paid about 
£6000 in one year to this wharf. The‘ Star’ Company had 
no dividends, having paid about £3000 for wharfage ; 
the ‘ Diamond’ Company £3000; and other parties in 
proportion.”’ This writer = on to say :—‘ The charges 
are so enormous that unless something is done by the 
Government for the public protection, many of these 
steamers must cease to run altogether, and the public be 
debarred of one of the most rational modes of recreation 
that can possibly be found.” He further testified :— 


The year 1849 saw the completion and opening | 





the auspices of the London County Council. 

Of all the boats in the ‘‘ Diamond ’”’ Company’s service, 
the Ruby was generally acknowledged to be in every 
respect the best. In the issue 
of this journal of October 
15th, 1897, was given an 
illustration and description of 
this beautiful craft, and of 
her engines, to which we 
would refer those interested 
in former river steamers for 
full particulars ; but to those 
not within reach of previous 
issues, the following brief de- 
scription of the Ruby and her 
machinery may be acceptable. 
She was built expressly for 
the “Diamond” Steamboat 
Company with a view to 
great speed and ample pas- 
senger accommodation. She 
was 155ft. long between per- 
pendiculars, 19ft. beam, 9ft. 
6in. deep under deck, 272 
tons burden, and with all 
machinery, coals, and passen- 
gers on board, her water- 
draught was 5ft. She was propelled by paddle-wheels 
driven by a pair of Seaward and Co.’s side lever engines 
of 50 horse-power each, which gave her a speed in still 


-water of 18} miles an hour; or greater than that then 


attained by any vessel in the kingdom by nearly half a 
mile; she having made the passage from London Bridge 
to Gravesend—with the tide—including all stoppages, in 
an hour and forty minutes. 

The Ruby’s passenger accommodation was perfection, 
and consisted of a ladies’ cabin 14ft., a saloon 82ft., and a 


| ment by round guide-rods attached to their centres, which 
passed through guides on the cylinder tops. The steam 
admission valves were of the gridiron type, each cylinder 
having one steam and one exhaust valve, worked by cams 
| on the crank shaft instead of excentrics. The diameter 
of each of the cylinders was 47in., and the pieton stroke 
3ft., thirty four strokes being made per minute; the 





| steam pressure used being about 81b. per square inch. 





Fig. 2—P. 8. PRINCESS ALICE 


The estimated power of the engines was 100 horses, 
driving a pair of paddle-wheels 16ft. diameter, fitted with 
twenty-four floats. 

On trial the Sapphire proved to be of unrivalled speed. 
She made iver trial runs between Blackwall and 
Gravesend, when the engines worked admirably, making 
from thirty-three to thirty-four strokes a minute. On 
one of these trips she had a trial of speed with the 








* These were nominal powers, and about one-third of the indicated power, 
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Railway—belonging to the Blackwall Railway Company, 
and supposed to be the fastest boat then on the river, her 
maximum being 15} miles an hour—from Green- 
hithe to , and beat her by two minutes. 
Another trip from Gravesend to Blackwall—twenty 
miles—was made in 1 h. 7} min., which was then the 
quickest passage on record between the two places. It 
was a low neap tide, and with the vessels, but not more 
than two miles an hour. 
. In Fig. 1 we give an illustration of the type of engines 
fitted in the Sapphire, but with only two cylinders instead 
of three. The air and feed pumps, it will be noted, are 
each driven by separate levers worked by links attached 
to each piston; but in the case of the Sapphire there was 
but one large air pump, actuated by a rocking beam con- 
nected- by links to the 
piston of the middle 
cylinder, a feed and 
bilge pump being 
placed on either side 
of the air pump ; their 
ratus being attached 
to the air- pump’s 
crosshead in the usual 
way, an independent 
jet condenser being 
fitted, to which the air 
pump was connected. 
On the introduction 
of this type of engine, 
objection was taken to 
the open-topped cylin- 
ders, it being argued 
that they formed re- 
ceptacles for dirt, &c., 
bat their makers 
showed that instances 
could be cited of simi- 
lar engines running for 
years without serious 


wear to either cylinders 
or pistons. The use 
of three cylinders was 


considered an advan- 
tage, as uniformity in 
motion was thereb 
a and the hig 
egree to which expan- 
sion could be carried 
out in them was conducive to economy 

After the stoppage and dispersion of the Diamond and 


Star Company’s boats, the two Gravesend piers, over | 





Fig. 


of fuel. | 


routes, the older boats, such as the Thames, London 
Engineer, Favourite, Royal Sovereign, &c., were rele- 
gated to “excursion” service. When the river passenger 
traffic was in its heyday—about 1845 to 1850—every 
town and village on the river’s banks from Gravesend to 
Kingston possessed its own landing-place, and the river 
had become one great highway for the conveyance of 
passengers by steam. Below bridge there were 23 
steamers running to Gravesend, 28 to Greenwich and 
Woolwich, calling at the Tunnel Pier, Limehouse, Com- 
mercial Dock, and Blackwall on their way; three ran 
between Greenwich and Blackwall only; and 10 between 
London and Herne Bay, Southend, Margate, and Rams- 


gate. 
The extension of the railroad system of transit west- 





3-8.S. BYWELL CASTLE 


ward from London, on the Surrey side of the Thames tc 
beyond Richmond, having soon followed the opening oi 
the line to Gravesend, and the subsequent construction 


the establishment of which there had been so much con- | of the Victoria Embankment, and with it the London 


tention by members of the Watermen’s Company, went | 


District Railway, on the Middlesex side—completed in 


into Chancery, the Town Pier becoming a mere ferry pier, 1870—had a most marked effect on the above-bridge 
and the Terrace Pier a look-out house for pilots, which we | river steamboat traffic; insomuch that with the excep 


believe they still remain. The actual ultimate fate of all | 
of the Diamond and Star Companies’ boats has never, we | 
believe, been determined; but, from a paper on “ River | 


Steamers,” read at the Institution of Civil Engineers, at 
the end of 1879. we learn that, of the boats of the 
Diamond Company, which were engined by Sea- 


tion of a new boat to replace a worn-out or inefficient 
one, the passenger service gradually deteriorated, unti’ 
the occurrence of the disastrous loss of the Princess 
Alice, a saloon steamer belonging to the London Steam- 
boat Company, through collision with a north-country 
steam collier in 1878. This appalling catastrophe provec 











Fiz. 4-THE BYWELL CASTLE AND PRINCESS ALICE IN COLLISION 


ward and the Penns, and of the Star Company, mostly 
engined by Miller and Ravenhill, the following was their 
ultimate fate :—Of the Diamond Company: The Diamond 
was sold and broken up, the Ruby and Sapphire were sold 
to the General Steam Navigation Company, the Emerald 
(new) was sold and converted into a schooner, and the 
Emerald (old) was sold to the Licensed Victuallers’ Com- 
pany, and ran to Boulogne. Of the Star Company: The 

edway was broken up, the Comet was sold and ran from 
Hartlepool to Sunderland, and the Mercury and Star were 
sold to the General Steam Navigation Company. The 
J — and Venus were sold, one running from Dover to 
Calais, and the other to Guernsey and Jersey. The Satel- 
lite was also sold and went to Liverpool, 

At the advent of the new boats of the Diamond, Star, 
and other companies on the Gravesend, Margate, &c., 





a serious blow to Thames passenger steamers, as it 
caused an immediate falling off in the owning company’s 
receipts, which never after approached in amount what 
they were before that event, representing as they did the 
money takings from nearly nine million passengers in the 
year. 
: As the type and construction of vessel to be adopted 
for use under the new scheme of passenger steamboat 
service on the Thames, formulated by the London County 
Council, will be a matter of prime consideration, a retro- 
spective view of the construction, &c., of the Princess 
Alice, and the causes that helped to her very sudden 
destruction, and the loss of so many valuable lives, will 
not be out of place here. 

It is an admitted sine qua non that a ‘special service, 
such as that in which the Princess Alice was employed 





at the time she met with her disastrous fate, requires a 
special class of vessel to perform it effectually and satis- 
factorily. That the Princess Alice was not such a craft 
cannot, in the light of subsequent knowledge of her con- 
struction, be doubted. She was a vessel built in 1865 by 
Caird, of Greenock, for service as a passenger boat on the 
Clyde. Being found unsuitable for that purpose, she wes 
sold to the London Steamboat Company, at which time 
she was practically a flush-decked vessel, 219ft. 4in. long, 
20ft. 2in. beam, and 8ft. 4in. deep; or nearly eleven times 
as long as she was wide, an unusual proportion for such 
a craft. Her propelling machinery consisted of a pair of 
oscillating padale engines—made by her builders—having 
cylinders 44in. diameter, and 3ft. 9in. piston stroke. 
Her hull—of iron—was plated both forward and aft 
with plates as light as they could well be—about #,in. 
thick—while amidships they were somewhat stouter, the 
engines being carried on kelsons, which, with thicker 
garboard strakes and deck stringer plates, rendered her 
tolerably stiff. She had two water-tight bulkheads, one 
forward, the other aft, the machinery space lying between 
them; a structure, for a ship, as long and as weak as 
possible, and one that was then licensed by the Board of 
Trade to carry less than 400 passengers. 

After purchase, the London Steamboat Company 
erected saloons on her deck, and increased her passenger 
accommodation. She was not classed at Lloyd’s, and 
thus one guarantee that she was a strong and safe craft 
was lost to the travelling public. The superstructure in 
the shape of saloons built on her deck, of necessity added 
weight in a position to induce instability, which rendered 
her less seaworthy than before; yet she was granted a 
certificate to carry 899 passengers. In Fig. 2 we give an 
illustration of the vessel as she appeared afloat, which 
shows the length and height of the saloon that was con- 
structed on her deck amidships; the top of it formed a 
promenade deck, which, on the day of the ill-fated excur- 
sion to Sheerness and back, was loaded with passengers. 

As nearly a generation has passed since the great dis- 
aster occurred, in which this largest of the saloon pas- 
senger steamers owned by the London Steamboat Com- 
pany was the primary figure, a brief description of it— 
with the assistance of the illustrations we give—may be 
of practical though mournful interest to our readers. 

It was on September 3rd, 1878, the day being very 
sultry, and the evening muggy and close, that the 
Princess Alice, with about 700 passengers on board, left 
London Bridge about ten o’clock in the morning for a trip 
to Sheerness and back, calling at Gravesend both going 
and returning. The passage to Sheerness and back to 




















Fig. 5—BIW OF PRINCESS ALICE ASHORE 


Gravesend, where the vessel Janded some of her passen- 
gers, was safely made, and shortly after 6 p.m. she 
proceeded on to London. All went well until about 
8 p.m., the boat being then within sight of the Royal 
Arsenal at Woolwich, when a large screw collier, the 
Bywell Castle, an illustration of which we give in Fig. 3, 
was seen approaching on the opposite course. Before 
anything could be done to avoid a collision, this vessc1 
struck the Princess Alice on her starboard side, forward 
of the paddle-box, and literally cut her in half. Fig. 4 of 
our illustrations shows graphically the position of the two 
vessels at the critical moment of collision ; immediately 
following which an appalling scene that had had no 
previous parallel ensued. In the succeeding few momerts 
that the sundered parts of the doomed vessel remained 
afloat indescribable terror and confusion reigned. 

As shown in our illustration, the greater part of the 
passengers rushed aft, as her forward end gradually sank 
in the water, and parted from the after part. The few 
lifebuoys on board, and the boats—seen hanging in the 
davits—were quite useless, as within five minutes of the 
moment of the two vessels colliding the Princess Alice 
heeled over and sank. The Bywell Castle stood by, and 
did all that was possible to save life, but, in spite of 
every effort, some hundreds of men, women, and children 
were drowned ; no fewer than 623 bodies having been 
subsequently recovered. This great calamity spread a 
deep gloom over the whole of London, there being 
scarcely a district throughout the metropolis which did 
not contribute to its victims. 

In Figs. 5 and 6 we give sketches of the forward and 
after ends of the Princess Alice after they were recovered 
and grounded on the shore of the south side of the 
Thames, the after part below Woolwich. From the 
wrecked state of these ends of the ill-fated vessel, our 
readers will be able to judge of the force of the collision, 
which, although it took place when both vessels are re- 
corded to have been moving very slowly, was sufficiently 
terrible in its effects to have caused the propelling 
engines to drop out of her, and leave the tangled mass of 
pipes, paddle-wheels, steering chains, &c., as shown in 
the sketch. The paddle engines, which fell to the bottom 
of the river, when recovered showed, from the position 
of the levers, that the engineer was in the act of reversing 
them when the vessel was struck, and that one of them, 
in fact, had been already shifted, while the other remained 
at “‘ go ahead.” 

The Board of Trade inquiry into the caase of the 
loss of the Princess Alice, the report of which did 
not appear till a couple of months after the event, 
resulted in the decision that her captain was alone to blame 
for the loss of the vessel, from his neglect of rules which 
he and every other steamboat captain on the Thames dis- 
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regarded daily, and all day long. Notwithstanding this 
decision, there remained no doubt whatever, that had the 
Princess Alice been made a much stronger vessel than 
she was—a mere bandbox as to structure—she would 
have kept above water long enough to have saved the 
greater part of her passengers from a terrible death. 

From a constructive point of view, it was agreed by 
experts of wide experience that the vessel was utterly 
unfitted for the service she had to perform, and that she 
ought never to have been allowed to carry passengers at 
all on the Thames, as the great space occupied by her 
engines and boilers—60ft. to 70ft. in length—should have 
been devoted to increasing her buoyancy, this great 
length being only defended against the ingress of the 
water by plates barely jyin. thick. With the actual 
buoyancy of the forward and the after ends of the vessel, 
and the dead weight of the machinery, boilers, and coals in 
the middle, it followed thatif by any mischance this space 
was cut into, nothing could save the vessel from breaking 
in two, a result which actually befel this most unfor- 
tunate steamer. To those of our readers who take in- 
terest in the river steamboat question, we commend the 
perusal of an article which they will find in Taz ENGINEER 
for November 15th, 1878. 

No reasonable objection can be urged against the use 
of properly-designed and constructed steamboats on the 





only reached £258,000, or slightly more than in 1898. Of this 
sum the directors, with what may be regarded as commendable 
foresight, have written off no less than £200,000 for depre- 
ciation, have transferred £2560 to the reserve fund, and 
distributed £48,000 among the shareholders at the rate of 
15f. per share as in the previous year, the balance being 
carried to the next account. At the end of last year the 
company’s active fleet comprised fifty-nine steamers of a 
tonnage of 163,254 and 170,550 horse-power. Efforts were 
made last year to expedite the completion of the large 
steamers, the Lorraine and the Savoie, but in consequence 
of strikes, which prevented the delivery of material and the 
large demands on the part of those concerned with the erec- 
tion and equipment of the buildings and other works at the 
Paris Exhibition, it was impossible to place the vessels in 
service. A remarkable fact in the history of the company is 
the decision which has recently been arrived at to dispose of 
its shipbuilding works at Penhoet to a new company to be 
formed for the purpose, the reason for the transfer being the 
inability of the company to provide sufficient work for the 
yard. The Compagnie Générale will receive shares in part 
payment of the purchase money, and the new company, 
besides carrying out all the works required by the former, 
intends to provide for the construction of new vessels on foreign 
account. 

The Oesterreichische Lloyd (Austrian Lloyd), which has an 
ordinary share capital amounting to £1,235,000, and preference 
shares to the extent of £1,116,000, was successful in further 








Fig. 6—PRINCESS 


Thames, but let all persons see to it that no vessel shall 
be permitted to carry on the transit of passengers on its 
waters, above or below bridge, without a sufficient assur- 
ance that it is so constructed as to secure the perfect 
safety of the lives of those who trust themselves on it. 








THE PROGRESS OF THE CONTINENTAL 
MERCHANT MARINE. 
THERE was published in THE ENGINEER of the 11th May 
last, under the title of ‘“‘The Progress of the German 
Mercantile Marine,” an article dealing with the development 
of a large section of the shipping industry of Germany during 
1899. Since then further information has become available in 
relation both to other Teutonic shipping companies and ship- 
ping enterprises in other parts of Europe, and tocertain German 
shipbuilding firms. Unfortunately, except in the case of a com- 
paratively few undertakings, it is impossible to obtain general 
information concerning the financial position of the other 
German shipbuilding companies, probably for the identical 
reason which prevails with certain large and leading engineer- 
ing works in that country—namely, the desire to maintain 
absolute secrecy as a means of protection against inland and 
foreign competitors and political adversaries. It is, however, 
well known that the German shipbuilding industry is pro- 
gressing, that several new private yards are either projected 
or in course of construction, and that the Government will 
very soon introduce legislative proposals for increasing the 
shipbuilding facilities at the State dockyards, in order to give 
effect to the comprehensive naval extension scheme which 
was adopted some months ago. These are, of course, questions 
for consideration in the future, but the important fact exists 
that at the present time Germany is so much engaged on 
home orders that her shipbuilders are not making that extent 
of progress with which they have been credited in some 
quarters, in so far as the construction of vessels for other 
nations is concerned. This will be obvious from the following 
figures, which refer to the vessels being built in German 
private yards for foreign account during 1898 and 1899, and 


which have been issued with official imprimatur in 
Germany :— 
Type. Year. No, Tonnage. 
War wonndls. 5.66 hee ee Oe So ee 
» Te areererreer: Beer ete bie | 
Merchant vessela .. .. .. 1898 .. .. 80 .. .. 51,524 
” ” oe 06 Sen SE be ws > Oe eae 
River vessels Peer  s hatee | Saosae 1711 
1899 ta”. wet eas 2118 


It will be seen that in 1898 foreign orders were responsible 
for 84 ships of 85,811 tons under construction, ascompared with 
125 vessels of 83,073 tons in 1899. These figures are instructive 
in so far as they show that although a larger number of ships 
was being built in 1899, the actual tonnage diminished by no 
less than 2738 tons. Yet the German papers, in commenting 
upon the matter, state that the figures prove that German 
shipbuilding can not only maintain its position in the inter- 
national market, but also that it even constantly gains 
ground. Having dis of this fallacy, it may now be 
interesting to give the further information which has been 
obtained, and which has been brought down to the date of 
the present time, as far as possible. 

The Compagnie Générale Transatlantique, which will be 
recollected as being engaged both in the nger and freight 
traffic between France and America, is largely subsidised by 
the French Government, although not on all the routes 
covered by the company's fleet. This will be understood 
‘from the fact that of the total distance steamed during 1899, 
494,307 knots were travelled on subsidised lines and 197,067 
knots in free service. The income-derived by the company 
for 1899 amounted to. £1,980,000, being £84,700 in excess of 

1: ‘earned in the preceding , but as the expenditure 

rgely increased, especially in the case of coal, the net profits 
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developing its scope of activity during 1899, notwithstanding 
certain unfavourable events in that-period. It appears that 
after meeting all heads of expenditure, including what would 
seem to be an ample margin for depreciation of the fleet, the 
net result is a profit of 521,355 florins, as compared with 
514,287 florins in 1898. This sum has allowed of the pay- 
ment, after satisfying the interest on the priority capital, of 
a dividend of 20 florins per share (34} per cent.) on the 
ordinary capital, or at the same rate as in the previous year, 
whilst a larger balance has been carried forward to the next 
account. It is noteworthy that the deficit which arose in the 
years 1889-1891 is gradually being wiped out, there now being 
only about £110,000 to be written off under this heading. 
During the year three old steamers were discarded and four 
new vessels placed in the service, and the fleet at the close 
of the year numbered sixty-five steamers. As to the various 
services rendered by the company it may be mentioned that 
the traffic in the Adriatic Sea was ofa normal character; but 
the lines to the Levant and the Black Sea yielded less 
satisfactory results in consequence of the unfavourable 
harvest, and the Alexandria service also suffered through the 
enforcement of quarantine regulations. The company’s 


| report further states that owing to the special Customs dues 


less sugar was conveyed to India, but the deficiency in this 
respect was compensated by the increased exports to Japan. 
There was a large extension in the transport of corn and 
coffee in connection with the service to Brazil. An echo 
of the Welsh coal trade is found in the statement that 
in consequence of the extremely high prices demanded 
for Cardiff coal the company was compelled to obtain 
several shiploads of fuel from the United States; in fact, 
the price of coal was mainly responsible for the increase in 
working expenses during the twelve months. It was neces- 
sary to counteract this effect by increasing freights and by 
making further advances in the rates during the present year 
The business has made further progress during the early 
months of 1900, and in June the sanction of the Government 
was sought to raise additional preference capital amounting 
to 3,000,000fl. for the purpose of increasing the shipping 
accommodation at Trieste. In addition to this the company 
recently entered into an agreement with the Government to 
undertake a regular steamship service to Calcutta early next 
year, and it is also intended to establish a line of steamers to 
the East of Africa, the Government having agreed to grant a 
subsidy in each case, apart from the subventions already 
received from the State. 


The Donau Dampfschiffiahrt Gesellschaft, of Vienna, is 
fortunate in possessing auxiliary branches in addition to the 
general shipping trade conducted on the Danube. At present 
the company owns a fleet of 149 paddle-steamers, 42 
screw steamers, and several hundred smaller craft for 
handling the traffic on the river. The income from the 
shipping traffic for 1899 was considerably less than in the 
previous year in consequence of the complete failure of 
the harvest in the countries situated on the Lower 
Danube, the diminution in the tug traffic, the low 
rates of freight, and the keen competition of the 
Russian Black Sea shipping enterprises, and the fleet 
worked as a monopoly on behalf of the Roumanian 
Government. The final result for 1899 was a deficit of 
262,006f1. as compared with a net profit of 272,076fi. in the 
ae year. Turning to the auxiliary industries, it will be 
ound that the operation of the Funfkirchen coal mines and 
the Mohaes-Funfkirchen Railway, together with the amount 
received as a Government subsidy, produced a net profit of 
466,091fl., as compared with 972,220. in 1898. This allows 
on these branches of the payment of a dividend of Sfi. per 
share as against 16fl. in the preceding twelve months. 
waerer is indebted to the Government to the extent of 
1,583,921f1., of which the sum of 116,765fl. was added last 
year. Itis understood that on certain conditions the Govern- 
ment is prepared to grant a sabsidy of 600,000f1. per annum 





on behalf of the shipping undertaking, and negotiations to 
this effect are now a 

La Veloce, the Italian shipping ney yg um Genoa, does 
not appear to have had a happy record in recent years. At 
the close of 1898 there was a total balance inst the com- 
pany which exceeded £78,000, and the operations during the 
following year resulted in a further loss on trading account 
which increased the aggregate deficit to nearly £86,000. Itis 
scarcely possible to ascertain correctly the exact causes which 
have led to the accumulation of a heavy adverse balance of 
this character, but it is satisfactory to find that the directors 
of the company are endeavouring to improve the position of 
the undertaking by a policy of retrenchment and reform. In 
the first place, the services which have proved unremunerative 
in the past have been relinquished, whilst on the other routes 
it has been possible to conclude each individual journey at a 

rofit. The traffic with the Argentine Republic and Brazil 

as been satisfactorily developed, but the service to Central 
America has suffered in consequence of the reduced freights. 
Having redeemed the mortgage debt on the enterprise it is 
the intention of the administrators of the company to propose 
a reduction of the share capital to the actual value at which 
the fleet is estimated, and to provide for the extinction of the 
outstanding deficit to which reference has already been made. 
For the present, however, any definite action has not been 
taken to give effect to the proposed re-organisation of the 
financial position of the enterprise. This may perhaps be 
due to the fact that for the completed portion of the present 
year the working results have been more satisfactory than in 
1899, but even this cannot long defer the placing of the 
enterprise on a sounder financial basis. In the meantime it 
is to be noted that the company has renewed its freight 
agreements with all the Italian, French, and Spanish com- 
panies interested in the service to the Argentine Republic. 

The Nederland Steamship Company, of Amsterdam, 
appears to be in an exceedingly prosperous condition, 
although the working results for 1899 were less favourable 
than in the previous year. This position of affairs has been 
brought about by an increase in expenditure due to the rise 
in coal values and the advance in the price of all kinds of ship- 
building materials, by theless active employment of the freight 
steamers, and by a heavy loss through peculation. Notwith- 
standing these adverse circumstances, the gross profits 
reached a total of 1,977,000f1., as compared with 2,280,000f1. 
in 1898, and the dividend paid attains the respectable figure 
of 13), per cent., as against 14 per cent. declared in the 
previous year. This satisfactory distribution has been made 
on a capital of 7,000,000f1., after having made provision for 
depreciation and reserve fund. During the present year the 
capital has been increased to 10,000,000f1., so as to provide 
for the further development of the enterprise. 

The Flensburger Schiffisbau Gesellschaft, of Flensburg, is 
one of the oldest, and at the same time most prosperous, 
shipbuilding and engineering undertakings of its kind. A 
few months ago, when the share capital amounted to £65,000, 
it was decided to increase it to £165,000, and the new issue 
has since been offered at a premium of no less than 65 per 
cent. The possibility of obtaining such a high premium 
will be understood from the fact that the average dividend 
paid during the twenty-four working years of the company’s 
existence amounts to 94 per cent., the distributions in recent 
years having been 10 per cent., 8 per cent., 13 per cent., 
18 per cent. in 1898, and 18 per cent. in 1899. During last 
year the company constructed nine new vessels of 27,899 
gross registered tons, as compared with eleven ships and 
27,501 tons respectively in 1898. The machine department 
of the company’s works provided the complete boiler and 
engine equipment for six steamers, and it was also entrusted 
with the renewal of the boilers of several other vessels. The 
extent of business transacted may be gathered from the fact 
that the turnover reached a total of £330,000. During the 
present year nine steamers have been, or are being, completed, 
and the orders received for eight others will provide employ- 
ment for some time to come. As to the question of further 
extending the company’s operations, it is to be noted that 
work on the new shipbuilding yard, which was decided upon 
some time ago, has already been commenced. 

The Bremer Vulkan, Schiffbau und Maschinenfabrik, of 
Vegesack, has a remarkably good record since the foundation 
of the company in 1893 with the modest capital of £15,000, 
for the purpose of shipbuilding and machine construction. 
The capital was soon advanced to £25,000; in March last it 
was increased to £150,000, and a further issue of £50,000 has 
recently been made. The company has paid two dividends of 
10 per cent. each and two of 12 per cent., whilst for the 
present year the profits will be divided over a capital of 
£175,000. During the course of the present year the com- 
pany has delivered one steamer of 1350 tons and a second of 
7000 tons, and two steamers of 1000 tons ; one of 7000 tons, 
and a large tug are practically completed, making a total 
tonnage of 17,000, as compared with 12,000 tons in 1899. 
The orders received for next year represent a tonnage of 
18,100, whilst considerable bookings have already been 
made for 1902. It.may be mentioned that a newly-elected 
member of the Council of Supervision is Herr G. Plate, of the 
North German Lloyd. 

The Alster Company, of Hamburg, forms one of a number 
of similar companies which have been constituted locally 
during recent years for the purpose of participating in the. 
increasing transmarine freight service due to the great 
development of the German export trade vid Hamburg, and 
as a consequence rates have been tolerably high, and appear 
to have yielded satisfactory results from this indefinite 
method of chartering the vessels. Closely associated with the 
well-known shipping firm of Sloman, of Hamburg, the com- 
pany’s original capital of £20,000 on the establishment of the 
enterprise in 1898 was speedily advanced to £62,500, which it 
has since been decided to increase to £125,000. The fleet only 
consists of five sailing vessels, although a steamer was to have 
been added last month, and the profits realised for 1899 are 
stated to have allowed of the payment of a dividend at the 
rate of 8} percent. The further issue of capital mentioned 
was recently offered for subscription, but the prospectus 
did oy contain any indication of the routes traversed by the 
vessels. 

The Rhederei Actien Gesellschaft von 1896, of Hamburg, 
which was formed in the year indicated in its title, is another 
undertaking of somewhat unimportant pretensions. In 1897 
the company paid a dividend of 64 per cent. on a share 
capital of £15,000, in 1898 7} per cent. on £25,000, and in 
1899 8 per cent. on £50,000. r issues of shares, so as 
to bring the total capital up to £125,000, have been, or are 
being, negotiated for the purpose of increasing the fleet. At 

resent the company owns six sailing vessels of 17,200 tons, 
our having been purchased in England and two in Germany. 
The vessels are not engaged on any specified routes, but gene- 
rally travel with cargoes for ect kuctone pore’ Oso 
return freights mostly consisting of saltpetre. 
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RAILWAY MATTERS. 
A rurRTHER single-wheel express locomotive for the 
Geet ee Railway, making five in all, has been turned out 
Tue conductor rail used in the electric traction equip- 


ment of the Manhattan Elevated Railroad, New York, now being 
con is of 100 Ib, section, in 60ft. lengths, mounted on 
vitrified clay insulators, 


. A concession has been granted to run a line of under- 


NOTES AND MEMORANDA. 


THERE are at porsent in Germany no less than thirty- 
two small towns lighted by acetylene gas, or in which this illuminant 
is being installed, and many more are contemplating its adoption. 
The progress of acetylene lighting in Germany is remarkable. 
Tue shipbuilding returns for the year are a hing 
completion. The aie he including battleships, is in 
round figures 297, tons, against 000 last year. For the 
North-eastern ports, ——- the Tyne, Wear, West Hartle- 
pool, Tees, Whitby, and Blyth, the aggregate is 870,000 tons, 


round tramways, by electricity, between two of the stations in against 880,000. 


nenos Ayres situated at its extreme points, also to run various 
other lines in and about the city. 

Tue Waterford and Tramore Railway in the South- 
East of Ireland is a single line on the standard Irish gauge of 
ft. 3in. It is 7} miles long, and was in 1853. is line 
is entirely isolated from every other railway, and is over a mile 
distant from any other station in Waterford. 


AccorpInG to a notice recently issued in St. Petersburg, 
= —— ng cy ee be memreeccton, — the aie 

accelerati! gree over ussian railway 
systems, an dented to provide all the State railways with express 
locomotives from the of next year. 


Tue total length of all railways in Japan on March 31st 
was 3635 miles 42 chains, of which 832 miles 73 chains belong to 
the Government and 2802 miles 49 chains to private companies, 
showing increases of 64 miles in Government vallengs and 159 miles 
in private railways, a total of 223 miles compared with the figures 
of the preceding fiscal year, 

Tue Chicago and Alton Railroad has changed all its 
fixed signal lamps so that green is the indication for all clear at 
night on such signals throughout the company’s lines. Red glass 
has been adopted for the 3 indication in all home signals and 
yellow for distant signals, e total number of fixed signals on 
the lines of the company, exclusive of switch lights, is 423. 


Accorpine to the New. York Engineering News, the 
Municipal Council of Kertch, in the Russian provinee of Yenikale 
is willing to grant a concession for an electric tramway. This city, 
of about 50,000 inhabitants, is being greatly extended by the con- 
struction of blast furnaces and the development of iron mines. 
A railway from Theodosia to Kertch is now under construction. 


Since July 1st last the Illinois Central Railroad has 
added 100 locomotives and 2500 cars to its equipment, and has built 
84 miles of additional second track. A further 80 miles of line is 
to be completed next year. The oer has recently contracted 
for a further supply of 500 cars of 50 tons capacity, and 1000 of 
40 tons capacity, and is also building 500 of the latter size at its 
own shops, 

THERE was an increase last year in the value of the 
import into Nagasaki of railway iages and of materials for 
their a —_ to £14, 1 o “ Pat 
import, the value o’ er carriages and materials for their 
pon se wil mantel to a 953, all of which were obtained from 
England, while that of freight wagons and materials was £11,843, 
of which the value of. those from England was £5787, from Ger- 
many £2221, and from the United States £3072. 


Two hundred tramway cars, operated by compressed 
air, have recently been added to the air-working plant in New 
York ; and although the conditions there are exacting, the cars 
making ne — by reason of the many — and narrow 
streets, and also by stopping at an int to pick up passengers, 
the service is said rg = good. Shue ale pe toner been 
performing night service for the past sixteen months, ‘There is no 
noise from the machinery except at starting, when a slight exhaust 
is noticeable. 

Av electrical plant has been installed in the locomotive 
works of the Austro-Hungarian State Railroad Company at Vienna, 
There will be a three-phase generator of 300 kilowatts, direct-con- 
nected to a comp densing steam engine. The generator 
makes 125 revolutions a minute at 200-volt tension. For repair 
work or minor working purposes a generator of 60 horse-power has 
been provided. To begin with forty motors of 4 to 30 horse-power 
will be installed, with a total capacity of 400 horse-power. The 
machines in the machine shops, boiler shops, foundries, carpenter 
shops, and erecting shops will all be driven by electricity. 


An improved exhaust pipe for locomotives invented by 
Mr. J. Jones, the locomotive superintendent at the Cyfarthfa 
Collieries in South Wales has been used successfully for some time. 
It consists of a cast iron exhaust pipe provided with a perforated 
semicircular jacket which commences just above the lower flange 
and terminates in a circular nozzle slightly above the top edge of 
the inner pipe. There is a tendency to form a vacuum within this 
jacket by the efflux of exhaust steam from the combined nozzles, 
and it thus becomes a regulator for ensuring an equal exhaustion of 
the smoke-box, and consequently a uniform draught through the 
boiler tubes, The action also obviates the emission of sparks. 


A NEw shunting pole has been recently experimented 
in some busy yards in London. It consists of a pole to which is 
attached an electric lamp and battery. It is of the ordinary 
length, and only 1 1b. heavier than those in use in the marshalli 
yards at the present time. The battery is enclosed in a cylindrica 
chamber at the butt end of the pole, which is attached to the 
wooden Ss completes the wep ap of the pole. The part of 
the iron hook which is attached to the opposite end of the wooden 
portion of the ard is hollow at the extremity, and in this hollow 
space a small electric lamp is placed. By the pressure of a spring 
at the butt end, the current is applied. At each side of the lamp, 
in the hollow hook, there is a small oval glass, with windows of the 
‘*bull’s eye” description, one red and the other green, represent- 
ing ‘“‘danger” and ‘‘clear” respectively. 

THE water used by the locomotives on the Southern of 
Austria Railway has a total hardness of 44°64 lish degrees. 
Its analysis shows 13°72 grains of lime per gallon, 8°61 grains of 
magnesia, and 13°02 grains per gallon. 
treated by the Beranger and Sting] process, the reagents used 
being milk of lime and soda, with subsequent filtration. At 
Vienna about 66,000 gal'ons are purified in from 13 to 14 hours. 
The apparatus consists of two ent tanks, each of 8800 gallons 
capacity, from which the reagent is pumped into a small mixing 
chamber of 880 gallons capacity, and from thence through a larger 
rey y ecnnen daa = = _ a — of 2200 

lons y, i water being stored in two 
tanks, each of 19,800 sellons FThe process costs 3°6d. per 1000 
gallons, arid the hardness is reduced to 11°7 degrees. 


SEVERAL important new railways are projected in the 
Don Valley, Yorkshire. The Hull, y, and West Riding 
Junction Railway is asking Parliament for powers to considerably 
extend its undertaking. new line is to be laid from Thurns- 
coe to goer passing through the parishes of Adwick, Barm- 
borough, and Mexborough ; another from Denaby to Rotherham, 
passing thro Thrybergh, and Dalton ; and 
by to Maltby, passing through Conisborough, 

ir Walter Scott’s ‘‘ Ivanhoe,” 

a ; y. The two first lines are 
a continuation oe poe of the directors to run trains from 
se i in the same a —— is a 

i idland Railway 
There will also be a junction 
with the Roundwood and Dalton Colliery Railway, and with the 
river-road gry: Be the Aldwarke Main Colliery on the south- 
eastern side of the Great Central Railway. 





Before use the water is | Scotland 





1,000, 
Tue exports of india-rubber from French Guinea have 
largely increased since 1891, the amount exported in that year 
ing 829,000 kilos.; in 1892, 952,000 kilos.; in 1893, 466 
kilos.; in 1894, 996,000 kilos.; in 1895, 947,000 kilos.; in 1896, 
951,000 kilos. ; in 1897, 1,399,000 kilos.; in 1898, 1,693,000 kilos. ; 
and in 1899, 1,857,130 kilos., or nearly 2000 tons, 

Tue production of mineral oil in India, which is con- 
fined to and Assam, amounted to 33 million gallons in 1899, 
about million gallons being of Burman production. Up to the 
present the production sorted Indian requirements to but a small 
extent, these being met by the importation of some 79 million 
gallons from the United States, Russia, and Sumatra. 


Tue exploitation of the Michigan coal basin is proceed- 
ing very successfully. While comparatively limited in area, and 
not of sufficient extent to compete at any distance with the coal of 
Ohio or West Virginia, the Michigan mines have a large local coal 
market which they can well supply. The somewhat greater cost 
agus is balanced by the cost of transportation from other 

elds. 


EXPERIMENTS recently carried out in America serve to 
show that the corrosion of soft steel and wrought iron is materially 
reduced by the addition of a small —— of copper, not 
sufficient to effect ai ee its physical qualities or its 
mechanical production. In soft mer steel it was found that 
that the addition of from 0°078 to 0°263 per cent. of copper 
diminished the corrosion. 


Witu regard to the capacity of batteries for electrically- 
propelled motor cars, l'Hlectricien remarks ‘that it is usual to 
adopt a battery consisting of forty-four elements, which gives an 
available mean difference of mtial at the terminals of about 
85 volts. The mean output of energy per ton-mile of a well-con- 
structed car is about 136 watt-hours, whence it follows that an 
average output of 1°60 ampére hours per ton-mile may be relied 
upon. ” “ 

THE imports of coal into China in 1899 amounted to 
859,370 tons. Of this amount, 610,564 tons went through the port 
of Shanghai. The imports in 1898 were 730,606 tons, thus showing 
an increase for 1899 of 128,764 tons. The quantity of Chinese coal 
produced was probably not over 500,000 tons in 1899, and of this 
amount 112,245 tons of Kaiping coal were brought to Shanghai. 
pn of the coal used in the coasting trade and foreign steamers is 

apanese, 


Tue total yearly output of coal from all the mines in 
Japan is now estimated at not less than 4,000,000 tons. Over three- 
fourths of this is produced in the island of Kiusiu, the Takashima 
mines in the immediate neighbourhood of Nagasaki, from which 
comes the highest quality of all Japanese coal, contributing 
200,000 tons ; the Miike mines, five in number, which rank next in 
reputation for quality to that of Takashima, and produce a most 
excellent coal, both for steaming and gas purposes, contribute 
nearly 800,000 tons. 


An electrically-propelled lorry is in use by a sugar 
refiner, M. Say, in Paris, to carry loads of refined sugar between 
his manufactory and the different stations of the various railways 
of the capital, This lorry weighs 11°8 tons with the accumulators, 
and carries 10°0 tons of sugar. The motor is 20 horse-power. In 
the runs which it made during the recent trials at Vincennes, it 
reached a commercial speed of 3°3 miles an hour. It mounted the 
hill of Corbeaux, which has a gradient of 10 per cent., at a mean 
Ppt 2°0 miles an hour, taking a current of 200 ampéres at 

55 volts, 


Nor content with producing carbide in Germany, 
German capital has gone to Norway and Switzerland, and carbide 
works have been erected whick are managed by German engineers. 
About 80,000 horse-power has been acquired for this purpose in 
Norway alone. One of the greatest successes of the"ucetylene 
industry has been the adoption of the acetylene oil-gas system of 
lighting railway carriages by the Prussian and other German 
Governments. The Prussian railways consumed in 1898 about 
960 tons of carbide, in 1899 about 5000 tons, the total consumption 
for all) German railways being about 8000 tons. 


A serious trouble with incandescent mantle gas 
lighting is the carbonisation of the mantle, which commences with 
a slight sooty deposit at one spot, and then rapidly grows over 
the surface of the mantle, not only reducing the light emitted but 
giving rise to traces of carbon monoxide in the products of com- 
bustion. When the flame is under atrated and contains a ratio of 
less than 2°2 volumes of air to 1 of gas, according to Professor 
Vivian B. Lewes, some methane escapes combustion in the inner 
zone of the flame and burns with the carbon monoxide and 
nee in the outer flame, and it is this which causes the 
trouble. 


Forty-z1eat fresh trade disputes occurred in Novem- 
ber, involving 18,099 workpeople. During November, 137,738 
workpeople obtained advances averaging 6jd. weekly per head, 
and 11,036 sustained decreases averaging 1s. 7d. weekly per head. 
The principal increases were in the coal-mining industry in South 
Wales and Monmouthshire, affecting 125,000 workpeople ; in the 
iron and steel trades in the North of England, affecting 5450 work- 
= le ; and in the felt hat trade in Lancashire and Cheshire, 

798 work le. The principal decreases affected 5000 coal 
miners in the Forest of Dean, and 6000 iron and steel workers in 


Tue production of gold in Russia during 1898 wag 
about 1,236,000 ounces. It may not be generally known that all 
the precious metal has to go h the Imperial laboratories of 
Ekaterinburg, Tomsk, and Irkutch, whence it is despatched to the 
mint at St. Petersburg, so that hitherto there has been. no free 
choice in the sale or price. Alluvial river gold of the most varied 
description, forming about 93 per cent. of the total yield, is found 
in the basins of the Obi, Yenisei, Lena, Olekma, Vitim, and Amur, 
and, in fact, in every government of Siberia, the auriferous sand 
generally being covered with a layer of earth and t. Gold is 
found extensively in the north-west parts of the Altai Range, in 
the or istrict, in the Trans-Baikal, and Eastern Siberia 
generally. 


Accorp1ne to the Board of Trade report on trade unions 
in the United Kingdom issued recently, the number of unions on 
the list at the end of 1899 was 1292, which compares with 1218 at 
the end of 1892, The membership of all the unions at the end of 
1899 was 1,802,518, as compared with 1,503,232 at the end of 1892, 
an increase of 20 per cent. in the eight years. During 1899 the 
total number of trade unions decreased from 1310 to 1292. This 
decline of 18 is due to amalgamation of that number of smaller 
unions with larger organisations, the number of unions (30) formed 
during the year being the same as the number dissolved. The 
total membership, however, of the trade unions rose during the 
year from 1,649,231 to 1,802,518, an increase of 153,287, or 9 per 
cent, 


MISCELLANEA. 


A new calcium carbide factory has been erected in 
Meraker, in the north of Trondhjem, says the Consul-Genera] at 
Christiania. It is constructed to yield some 2500 tons of carbide per 
annam, and will employ about ae | hands. The produce will be 
shipped from Hommeloig and Trondhjem. 

Tue German Consul in Payta-Piara (Peru) reports the 
discovery of large rubber forests on the Niera River, a branch of 
the Amazon, which can be reached from the middle of the tobacco 
plantations by an eight days’ journey. Several German firms 
organised a large expedition to start for the interior and to secure 
the rights to collect the rubber. As the natives are very poor, it is 
expected that cheap native labour will facilitate the collection. 


New records are established every season in carrying 
iron ore on Lake Superior. The latest big cargo reported was 
taken down by the steamer Maricopa and two barges for the 
Minnesota Iron Company. The barges were towed by the steamer, 
and the three vessels together carried 22,635 tons of iron ore, 
which is claimed to be the greatest quantity ever moved on Lake 
Superior by a single engine. The average speed made by the tow 
was 11 miles an hour. 


Ir will be somewhat stattling news to most people in 
this country to know that Bengal pig iron is being sold, on equal 
terms with Middlesbrough iron, in Sydney and in Melbourne, in 
Hongkong, and in Shanghai, says the /ron and Coal Trades Reriew. 
Yet such is the case, and it is said that the Bengal iron is much 
liked and has ‘‘come to stay.” To the Bengal Iron and Steel 
Company, Limited, belongs the credit of such enterprise. The 
company is of English origin. 

THE county borough of Stockport is about to appeal 
to Parliament for a Bill empowering the Corporation to construct 
reservoirs, conduits, and po works for impounding, using, and 
distributing within the limits of water supply of the Corporation 
the waters of the rivers Sett and Kinder and their tributaries, and 
other waters to be intercepted or taken by the intended works. 
The total cost of the scheme is £685,710. The work will be divided 
into three sections, and the cost will be spread over twenty-six 
years. 


Last year’s onpert of gold from Corea showed an in- 
crease of £55,765. American mines in the district of Woonsan 
are now in full working order.’ German mines are in the process 
of development, and a British syndicate is now in possession of 
the Unsan gold mines, probably the richest in the country. The 

old-bearing strata is a sedimentary deposit of large area, similar 
in many respects to the deposits on Witwatersrand. To prevent 
confusion with the American mines at Woonsan, the name of the 
Unsan district has been changed to Gwendoline. 


THe municipal electric light and power station at 
Stockton was formally opened last week. The three-wire system 
has been adopted with 460 volts between the outer conductors, the 
standard pressure of supply to the consumers being 260 volts. The 
generating machinery now installed consists of three ‘‘ Universal” 
engines coupled to the Brush Company’s standard type of con- 
tinuous-current generators. The dynamos are controlled by 
automatic switches and also by fuses which will prevent damage 
being done by an excessive current. 


It was decided at a congress of the representatives of 
industry recently held in Vienna to petition the Government to 
prevent the price of coal from rising in such a manner as to 
Injure seriously the country’s industry. The Government is re- 
quested to abolish the monopoly of mine-owners and large dealers 
by erga. the opening of new mines in many parts, especially 
of Bohemia, where coal is known to be plentiful, by not renewing 
or prolonging the contracts of Government mines with dealers, and 
by reducing the railway tariffs for coal imported from foreign 
countries, 

Two large sugar refineries have been established in 
Japan, at Osaka and Tokyo, capable of turning out in the aggre- 
gate about 80 tons of refined sugar per diem, and both have finan- 
cially been so eminently successful as warmly to encourage the 
continued development of this industry in Japan, under prospects 
that every year are more and more brightening. The establish- 
ment of a third refinery on a large scale is being promoted at 
Wakamatsu, close to the rising port of Moji in the north-west of 
the island of Kiusiu, a locality which is in every sense most favour- 
ably situated for the industry. 


One of the firms devoted to the manufacture of steam 
motor carriages in America has offered a steam carriage, free of 
expense, to the U.S. War Department. It is guaranteed that the 
vehicle will carry 1000 rounds of ammunition, four riflemen, four 
rifles, two entrenching shovels, food for the four men sufficient for 
three days, four pairs of blankets, two rubber shelters reaching 
down from the sides of the car, and sufficient fuel for a run of 200 
miles. The guarantee further provides that the car shall be able 
to travel 100 miles between sunrise and sunset, over average 
American country roads or even the unbroken prairies of Colorado. 


At a meeting of the shareholders in Marconi’s Wireless 
Telegraph Company held last week, the Chairman stated that the 
company had completed the whole of the thirty-two sets of 
apparatus ordered for the Admiralty, and the captain of her 

ajesty’s ship Vernon, under whose supervision the work was done, 
had expressed himself satisfied with the manner and expedition in 
which everything was carried out. He afterwards referred to im- 
provements in the system on which Mr. Marconi was engaged, and 
said that they were of an important character. It was hoped that 
it would be possible to submit the improvements to the inspection 
of the Admiralty officials next month. 


Last week a conference took place at Birmingham 
between representatives of Worcester, Gloucester, Cardiff, and 
other towns situated in the neighbourhood of the river Severn and 
Bristo! Channel, to consider a scheme for improving communica- 
tion between Birmingham, the Black Country, and the sea. 
Several speakers urged Birmingham to join in a scheme for widen- 
ing and y sernrea te the Severn and existing canals, to allow vessels 
of 200 tons to proceed from Gloucester to Birmingham without 
unloading, pointing out the enormous saving in time and freight 
which would result. On behalf of Birmingham it was stated that 
the City Council had fully considered the question of waterways, 
and exhaustive inquiries showed that the principal requirements 
were for improved communications with London and Liverpool, 
only small proportions of the Midland traffic going vi@ the Bristol 
Channel ports. 

Ir it is really true, says the Statist, that Americans 
can construct bridges equal in every respect to those built by 
British competitors, and yet at a lower cost, it is time that our 
people should recognise the position into which they are rapidly 
drifting. If it be really true that partly because of the recent 
experience acquired in consequence of the immense amount of 
work given by American railway companies, partly because of the 
ingenuity of American business men in providing themselves with 
the best available machinery, and partly use, lastly, of cheaper 
coal and iron, American bridge builders can turn out work cheaper 
than, and equally as good as, that turned out by British competi- 
tors, it is remarkable that a greater rise in wages has not taken 
place in the United States already. It would almost look as if, in 
spite of the ex i prosperity of the past four years, the 
American home trade is not yet as well employed and as protitable 
as the home trade in this country. Let us add that the United 
States manufacturers have no Great George-street to handicap 
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MEETINGS NEXT WEEK. 

Tae InstiruTe oF Santrary Enatngers (INcoRPORATED).—Wednes- 
day, January 2nd. Council Meeting at 7 p.m. 

Tar Réwtcen Socrety.—Thursday, January 8rd, at 8 p.m., at 20, 
Hanover-square. Paper, ‘“‘ Continental Progress in Practical jiography 
and Apparatus,” by Mr. A. W. Isenthal. 

Gro.ooists’ AssoctaTion, Lonpoy.—Friday, January 4th, at 8 p.m. 
Paper, “The pman’s Pool to Punfield Cove 
ene Clay to Upper Greensand),” by Mr. Horace W. Monckton, 

Royat Institution or Great Britatn.—Tuesday, January 1st, Thurs- 
day, January 8rd, Saturday, January 5th, at 3p.m. Afternoon Lectures 
on “Great Chupters from the Book of Nature,” by Sir Robert Stawell 
Ball, D.Se., LL.D., F.R.S. 
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EDUCATION AND TRADE. 


Mucu has been said recently about the decline of 
British trade, and much advice has been given as to the 
means of checking its downward course, and even of 
reinstating it in its old position. No method of achieving 
these desirable ends is more popular than that which 
advocates an extension of scientific education. A lack 


by | of technical training is, we are told, at the root of our 
-| decline. Ignorance is, we are given to understand, the 


frost which is killing our commerce, whilst the genial rays of 
knowledge are causing the trade and progress of Germany 
and America to increase a thousandfold. The scientific 
technical education of the Germans, and the scientifically- 
fostered acuteness of the Americans, are used alternately 
as a goad and a guide to the sluggish conservatism of 
British manufacturers. It is well, of course, that we in 
this country should be kept alive to the necessity 
for unsleeping vigilance in the pursuit of business. 
But it is no less important that we should see 
things as they are, and not lose our heads 
and our dignity by blindly and unintelligently accepting 
hysterical statements. It would be well, Cit i § to 
investigate critically all such assertions as are made, and 
to inquire if the means suggested for improvement are 
likely to be sufficient. For example, it is very generally 
stated, and almost as readily accepted, that the superior 
technical and scientific training of German workmen 
is leading to their acquiring, to our detriment, much 
valuable trade. May we ask where the authérity for 
that assertion is to be found? May we ask for concrete 
eases of the loss of an English market from this reason ? 
May we ask for statistics of the occupations, salaries, and 
general positions of these scientifically-trained Germans ? 
We dare not doubt that they exist, they have been so 
thundered into us by those who speak in authority; but, 
for our own enlightenment and for that of our readers, we 
would feel grateful to some of those who apparently 
know so well, if they would adopt a scientific plan 
themselves, and show us by 2g, y, and z that the root of 
German progress is technical education. We ask especi- 
ally for particulars applicable to mechanical and civil 
engineering. We believe that to nearly everyone who 
ponders on this request the first thought will be of aniline 


630} dyes. What will the second thought be? Have they at 


hand a concrete case in mechanical or electrical engineer- 
ing to show? We shall await an answer with interest. 
The case with America is somewhat different. We hear 
less of the superior education of the Americans, 
and yet at the present time they are more serious rivals 


7! than the Germans. We are told that the Americans are 
639 | of pe intelligence to Englishmen. Again we venture 


to ask for specific information. We do not doubt the 
statement, but we want to have the fact on a scientific 
basis. We want to be shown that any given representative 
American workshop contains a greater number of intelli- 
gent employésthan a British workshop of similar standing. 
In making this comparison, we would invite corre- 
spondents to make sure of the nationality of the 
men who constitute the greatest intelligence in the 
examples they cite. On the other side, we would invite 
our home statisticians to show us that the trade of Great 
Britain is departing from it. We do nct want to be 


9| told that the trade of America or Germany is greater 


than it used to be; we want to be shown that ours is con- 
siderably less, and that itis declining, not only oscillating 
as the trade of all countries does. We want to be shown, 
moreover, that the further capacity of Great Britain for 
gaa: is being used less rapidly than it used to be. 
We want to be shown that order books are empty, that 
shops are working half time, that many are in the market, 
and that little capital is being nded on new develop: 
ments. All this we must have, not vaguely but certainly, 
before we can believe, as critical esi ae believe, that 
the trade of our country isin a bad way 





The greatest mistake that is made by critics of our 





trade is to com it with America and Germany of a 
few years ago. To have maintained the relative position 
which we held some twenty years since, it would be neces- 
sary that our trade should have increased at an altogether 
incredible and impossible pace. For, let us suppose, for 
the sake of argument, that our trade was double that of 
America at that date, and that America’s trade is now 
twenty times what it was then, to preserve our position 
our trade would have had to increase fortyfold. -On the 
other hand, if we had only maintained our lead, there 
would now be only a very small difference between us. 
To do that we, a comparatively old country, would have 
had to progress at the same rate as a far younger country 
with unlimited possibilities and limitless area, suddenly 
awakened to a new existence. Was such a thing to be 
expected ? The question is not whether Germany and 
America are improving their markets, but whether we 
can improve ours. To those who reap profit or 
pleasure from prophesying evil things we would_say, 
Show us that Great Britain has not been working to its 
maximum capacity whilst others have been gaining a 
footing in our markets. Disprove the .existence of new 
works, the enlargement of old, the betterment of method, 
the night and day labour. Demonstrate that order books 
are empty, that material is being made for stock, that 
proprietors are anxious and depressed. Trade is in all 
probability about to enter on a period of depression. 
That depression will be world-wide; it will not be 
peculiar to Great Britain, and it will pass from us when 
it passes from the other nations. We may even go so 
far as to say that it will be of direct benefit to this 
country. Already there is talk amongst the manufac- 
turers of the opportunities of improved methods which 
the easiness in trade will give them the opportunity of 
introducing. In some branches of engineering, at any 
rate, we shall see Great Britain in a better position at the 
end of the period of depression than before it. Of that 
we feel assured. It may therefore be met without 
misgivings. 

But when the revival comes again we must be prepared 
to make the most of it, and it behoves us to search 
diligently for the best way to do this. Improvement of 
the artisan will help, technical education will help, but 
more than anything our success will depend upon 
commercial astuteness. It is that, and that almost 
entirely, which has given America and Germany their 
success in late years. Their goods are not better than 
ours, but they know how to sell them; their knowledge 
is no greater, but they use it more wisely. Let us estab- 
lish more and more schools of commercial training— 
schools where the art of selling will be taught, and the 
art of organisation will be a feature of the curriculum. 
It will be useless to be provided with splendid methods, 
with clever workmen and excellent tools, if we have not 
the means of inducing the markets to accept the goods 
we manufacture. 


THE PREVENTION OF SMOKE. 


Tue fining of metropolitan steam users for causing a 
nuisance by sending smoke into the atmosphere, goes on 
merrily. Now it is an electric light station that offends ; 
anon it is a dozen locomotives; and the defence is 
always the same, and is always useless. The magistrate 
has only to administer the law ; and to tell him that 
smoke cannot be prevented is waste of breath. So the 
offenders pay their fines, and pray that it will be some 
little time before the energetic detective finds them again 
breaking the law. The story of the smoke nuisance is an 
old story. James Watt gave instructions as to firing, so 
that the evolution of smoke might be prevented ; and 
took out a patent about 1776 for apparatus to prevent 
smoke. He advised that fresh coal should always go 
on at the front end of the grate, so that the gases 
given off might be burned by the live fuel further on 
in the furnace, and the advice was so good, although 
the theory of it is shaky, that it is put in practice to this 
day with excellent results. It seems a little strange that 
a host of inventors, a vast outlay of money, and no little 
real skill, should have left the problem of burning 
bituminous coal without smoke unsolved. It is, no doubt, 
necessary, or, at all events expedient to say here for the 
sake of self-preservation from infuriated inventors, that 
we.do not ignore their claims, and that we admit that 
every one of them can burn coal without making any 
smoke ;- but we must, if we were to perish for it, add that 
this result can only be achieved under conditions which 
are not always present.. Indeed, we may go so far as to 
say that certain smoke-burning devices are, as is well 
known to the inventors of other smoke-burning devices, 
efficient only under conditions which would secure 
immunity from smoke in any case. Thus, for example, 

iven ample boiler power and reasonably good coal, and 
it will be the fireman’s fault if any smoke is made worth 
fining, a perforated fire-door sufficing to prevent it. 
When boilers are too small for their work, and hard 
driven, and furnaces are contracted in dimensions, we 
have all the conditions essential to giving the smoke- 
preventing inventor a good chance to show what he can 
do. The result is too often extremely disappointing. 

Why is it that certain coals give off torrents of smoke, 
and others give off none, or next to none? The glib 
answer is that bituminous coals smoke for lack of air. 
Why do they smoke for lack of air? The usual answer 
is that the smoke is due to imperfect combustion, which 
answer seems to be the first lap in a circular course of 
question and answer, in which neither ever wins. The 
grand panacea is air, and as this is known to be useless 
if admitted in lumps, so to speak, we find that the 
greater number of smoke preventers are in reality 
nothing but colanders, or sieves, with which to divide 
the air into streams; or else steam spray mills, with 
which to grind it very fine and scatter it through incipient 
flames. But, after all, we have not got to the root of the 
matter, and no one ever has got to the root of the matter, 
save, perhaps, some “mute, inglorious * chemist, who 
has arrived at the facts, but does not see how to apply 
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them. Let us try to present the problem in a slightly 
novel way to our readers. 

Good North-country smoking coal consists of carbon, 
82°12 per cent.; hydrogen, 5°31 per cent.; nitrogen, 1°35 
per cent.: sulphur, 1°24 per cent.; oxygen, 5°69 per 
cent. ; ash, 8°77 per cent. This is the average of eighteen 
samples. Compare this with Llangennech, a very fine 
Welsh steam coal, nearly smokeless: Carbon, 84°97 per 
cent.; hydrogen, 4°26 per cent.; nitrogen, 1°45 per 
cent.; sulphur, -42 per cent.; oxygen, 3°50 per cent.; 
ash, 5°40 per cent. Does this statement of the compo- 
sition of the two classes of coal give us any clue to why 
one is smoky and the other is not? Curiously enough 
hydrogen, the greatest heat producer known, which burns 
absolutely without smoke, is more plentiful in the North- 
country than it is in the Welsh coal; oxygen the same. 
Anyone who had not experience would, if asked, say, 
from an examination of these figures, that the North- 
country would be the smokeless coal, which is directly 
contrary to the fact. Next let us ask ourselves what is 
the smoke that creates a nuisance. The replyis that itisa 
very small quantity of the fuel put on the grate bars in the 
form of anextremely fine dust; or, in short, an almost im- 
palpable powder. The quantity isso small, and the division 
sominute, that a few pounds of it will suffice to leave the 


trail of a steamer some miles long at sea on a still day. 


The prevention of the smoke nuisance resolves itself, 
then, into preventing this fine dust from escaping up the 
chimney. Concerning sulphurous acid, and carbonic 
oxide, and carbonic acid, we need say nothing. They are 
invisible, and do not come within the purview of the law, 
albeit they do mischief, while the coal dust or soot is 
practically innocuous as compared with the more or less 
poisonous gases which we have named. CO is, indeed, a 
most deadly poison to animals, as is sulphurous acid to 
plants. Now, why does the combustion of North-country, 
or bituminous coal, set this dust floating in the furnace, 
while Welsh coal can be burned without producing it ? 
We confess that we do not know; and we feel the 
less self-abasement in making this confession, that 
we firmly believe that no one else does. There 
is a general theory afloat that smoke is a chemical 
compound, For the purpose of the law, at all events, it 
is nothing of the kind. It is a compound of hot air, and 
numerous other wholly invisible gases, in which is 
suspended an extremely fine black dust. In the smoke 
there are also water vapour, and certain volatile hydro- 
carbons in the nature of greases or oils, which impart to 
this soot a peculiarly ‘disagreeable character. There is 
also ammonia; but with these concomitants we need not 
trouble ourselves. The ammonia and the grease vapours 
and such like are all invisible. The one thing to be got 
rid of at first, or at last, is the carbon dust. It is for the 
evolution of this, and this only, that the magistrate 
inflicts fines. To argue to the contrary is to assert that 
gas may be visible, which is to uproot the foundations of 
belief, and not to be tolerated for a moment. 

Proceeding a little farther, we come on facts which are 
curious or even startling when we turn their right side 
up for the first time. A prolific source of danger in coal 
mines and flour mills is dust. The stive of a flour mill 
explodes like gunpowder. Most disastrous explosions of 
coal dust have taken place in mines. In fact, it is 
generally taken for granted that when an oxidisable sub- 
stance is in the state of fine powder the whole surface pre- 
sented to the air is so large as compared with the weight 
that combustion will take place with the least provocation. 
Lamp-black, for example, is a dangerous commodity, 
liable to spontaneous ignition. Steel filings burn freely 
when sprinkled through a flame, while gunpowder will 
not ignite, and soon. How does it come to pass, then, 
that the carbon dust of smoke escapes ? Under any 
circumstances, just under the brick arch in a locomotive 
is a fairly hot place ; why does not the “ black” of the smoke 
ignite there? The general answer is because there 
is not enough oxygen present; but something more than 
this is wanted by way of explanation, because, as a rule, 
there is at least twice as much air passed through a fur- 
nace as is needed to secure complete combustion. The 
carbon particles or atoms must be heated to, at all events, 
a bright red heat before they escape. They are then in an 
excellent position for complete resolution into carbonic 
acid or oxide. Yet they pass away entire, and float off in 
the atmosphere, and induce magistrates to inflict fines. 

Going back a little, we think it may be said that all 
the facts point one way, and that is to tell us that, pre- 
vention being better than cure, steps ought to be en 
to prevent the formation of the carbon dust -or soot on 
which smoke depends for its perceptible existence. U 
to this time chemists have devoted no attention wort 
much consideration to the subject. We have two ways of 
accounting for the dust. The one is that itis the indirect 
result of decrepitation. That decrepitation goes on is 
obvious, yet it is not enough to ex ‘iain the fact. The 
second explanation is that coal undergoes a process of 
distillation, that carbon escapes in the form of a chemical 
compound with hydrogen, and the oxygen by elective 
affinity takes to the hydrogen and releases the 
carbon in a solid form. Nothing would be gained here by 
going minutely into the chemistry of the question, or 
considering how it is that the soot is a solidified gas. 
To prevent the — occurring is held impossible, and 
all that can be done is once more to render the carbon 
gaseous. The furnace process would then consist in the 
setting free of a hydrocarbon, the precipitation of the 
carbon as a solid by the abstraction of hydrogen, and the 
subsequent combination to CO or CO? of the carbon by 
supplying more oxygen. We may concede all this and more, 
and still the chemist has not settled the question why 
North-country coal is smoky and Welsh is not. It 
will be readily understood that a general answer to this 
question is not the thing needed. We lack, besides, an 
explanation of the reason why the excessively fine carbon 
dust can only be burned with the utmost difficulty. It 
has long been held that if smoke is once uced it can 
never afterwards be burned. C,. Wye Williams alwa 
held that smoke must be prevented, not burned. It 





remains to be seen whether or not chemists can help 
engineers, and suggest some methods of smoke preven- 
tion which will satisfy such conditions as those we have 
indicated when boilers are pressed... It is not too much 
to say that. just now the thing wanted is not a smoke 
preventer which will also economise fuel, but one which 
will satisfy the legal conditions under which coal has to 
be burned for the production of steam. In a word, take 
care of the soot and the gases may, not being visible, 
take care of themselves. One method has been suggested 
and used with success. It consists in sending a fine 
water spray into the chimney. This washes the soot 

rticles out of the smoke, but the system so far cannot 
& used on a large scale. It is entirely unfitted for loco- 
motives and steamships, and it would no doubt interfere 
with the draught in land boilers. But the principle of 
the thing is right, in so far that it would no doubt satisfy 
the law. 


NAVAL OFFICERS AND WARSHIPS. 


Tuat naval officers frequently do not see eye to eye 
with naval architects is a very trite saying, or was but a 
few years since. Of late less has been heard about it; 
the country is told by somebody or other that naval 
officers admire such and such a class and are very pleased 
with it, and there the matter ends. Now the question 
is, Are they so satisfied? It is not a question that 
admits of any very direct answer, because ‘“ naval 
officers” is too vague a term, though the naval officer 
whose satisfaction is bruited about is generally little 
more than a unit. It is probably vad possibility to 
please all, but the majority are silent. Were they other- 
wise it would not necessarily be of value, because the 
view that the men who have to fight the ships are ‘the 
best judges of them may possibly be nothing but a 
pretty saying. Numbers of naval officers, men fully 
efficient for their duties, may not be able to give an 
opinion of value. The reason is twofold. In the first 
place, the average naval officer is not invariably able to 
take a comprehensive view; the part of the ship 
that most concerns him will appear to him in 
undue perspective very often. In the second place, 
sailors are prone to admire a ship because she 
looks ‘fine,’ and that is too often confounded 
with her fighting qualities by those anxious to glean up 
the praise. For some little time we have been prosecut- 
ing inquiries amongst naval officers with a view to 
arriving at a general idea as to which ships they hold 
good and which bad from an all-round standpoint. We 
have found a great diversity of opinion ; but on certain 
points there was plenty of unanimity. Were it possible 
to take a vote on the matter, neither the Majestic nor 
the improved variants of her would take first place ; the 
naval officer’s ship is still the old Trafalgar. They 
admit, of course, that the Trafalgar herself is obsolete in 
many ways—her turrets have sunk a little, her speed is 
now poor, her quick-firing battery is very poorly armoured 
against modern shell fire. But the type is there, and the 
type is the most admired. The Trafalgar’s low freeboard 
has been much criticised, and no one is more cognisant 
of her shortcomings in this respect than naval officers, 
but against this they place the small target and the huge 
armoured area. They see, in imagination, a modern 
edition of the Trafalgar completely covered with Qin. to 
12in. of Krupp armour—9in. Krupp being as good as the 
18in. compound on the present vessel. They compare 
this with the most modern vessels, and modernity gets 
the worst of it. The actual ship that most nearly 
approaches this ideal is the new Russian battleship, 
Kniaz Potemkin Tavritchesky. She is practically a 
Trafalgar with modern armour, and her quick-firing 
battery multiplied by the adoption of twin mountings ; 
and we believe that 75 per cent. of our naval officers 
would, if given their choice, select this ship in preference 
to the London. Russia, it is worth while remarking, is 
par excellence the country where the naval officer has 
most to say in ship design. 

As regards our modern vessels, the Majestics are always 
spoken of as “good ships.” The Canopus class are less 
admired, or rather, such admiration as is expressed for 
them thins out to liking the way they sit the water, and 
so forth. About all these successors to the Majestic 
there is a general feeling that they are all the same thing, 
and fail to exhibit a marked advance. The new 18,000- 
ton battleships, of which preliminary descriptions are now 
going round, have not been cordially welcomed. The 
objection is that they will carry a mixed armament of 
7-5in. and 6in. guns. Progressive naval officers have lost 
all faith in the latter gun, and many call for its abolition ; 
its day has passed. Against modern ships it is of no more 
value than a 3in., so far as penetration is concerned— 
armour that keeps out the latter will defy the other also. 
On the greatly increased tonnage there is no comment ; 
objections to putting so many eggs in one basket chiefly 
grow onshore. So, we gather, do many of the objections 
to low freeboard, so much of what one hears afloat 
against it seems merely an echo of the shore, not a sea- 

wth. That is to say, many naval officers seem to think 
that the advantages of offering a small target counter- 
balance many disadvantages. They have to be the 
target, which may account for much. Being the target 
is a stern ounce of fact. 

Another point is one that very possibly few naval 
designers realise. At the present day if a ship gives 
chase all the disadvantage is with her. She is more 
likely to be hit by guns; she cannot torpedo, but stands 
to be torpedoed, and the problem of a submarine boat left 
behind to tackle her will soon have to be reckoned with. 
Taking all this into consideration, quite a good case 
can be made out for low freeboard, the recognised 
disadvantages of which are loss of speed in a seaway 
and frequent inability to fire the bow guns ahead—in a 
word, vantages fora chaser. Low freeboard does 
not affect guns fired abaft the beam. 

Of foreign ships, our naval officers have no 
of the Charlemagne class or the Kaiser Fri Tit. 
The Wittelsbach, Borodino, Benedetto Brin, and so forth, 





the Naval Intelligence Department has as yet given them 
little or no information about, so they have no views on. 
American new types are admired to a certain extent, but 
there is a tendency to distrust them, as “too good for 
their displacement.” Turning to cruisers, the same idea 
obtains with regard to the Itali pepe 0 Of our 
own cruisers, the Diadem class are generally held—save 
by their own officers—to be “‘ rotten ships,” of no use at 

1. The Cressy class are considered to have too few 
guns, and armour weakened by holes cut in it. They 
are not admired. Neither are the Essex class. The 
Asama type of Elswick armoured cruiser is the British 
naval officer's ideal. The Drake is held to be a passable 
ship, and well gunned. Many naval officers see the ideal 
cruiser in the Dupuy de Lome, or a modern edition of 
that ship. Protected cruisers, of all types, are held by 
the modern naval officer to have no fighting value worth 
mentioning unless they are very big. 

Of older ships the Royal Sovereigns are held decidedly 
inferior to the Trafalgar, and generally out of date, 
though an exception may be made in the case of the 
Hood, which is, after all, a big Trafalgar. War service 
in the Admiral class is held to be tantamount to certain 
death. There are plenty of officers who think that there 
are many worse sy than the old Inflexible. The “war 
junks,” Alexandra, Hercules, Superb, Sultan, and so on 
—the “ death traps” of the Navy League—appear to be 
regarded as superior to the Admiral class. 

Thus the average naval view of our warships as fighting 
machines. Summed up it amounts to this :—We need 
more guns in our ships at all costs, and the 7:5in. sub- 
stituted for the 6in. Guns merely protected by shields 
are useless. A great deal of 6in. Krupp armour is better 
than a less amount of thicker armour. Speed for battle- 
ships does not seem held worth sacrifices. Electric 
hoists, transmitters, electric gear, and so forth, are all 
demanded by every seagoing officer of ability. The views 
of torpedo officers differ from these. They are very 
simple and comprehensive, for they amount toan opinion 
that all big ships of every sort or kind are useless, and 
that the destroyer is the only ship of the future. 

The views of a naval architect, quite free from the 
conditions that are imposed upon designers, would be of 
considerable interest; but it is a problem whether a 
designer could dissociate himself sufficiently from the 
making of compromises to suit divergent ideals to express 
such an idea. 








LITERATURE, 


Modern Foundry Practice. By Joun SHarp. 8vo., 759 pp. 
with 272 illustrations. London: E.and F.N. Spon, 1900. 
Price 21s. 

Turis work is asuccessor of Spretson’s treatise on ‘‘ Castin 

and Founding,” which appeared originally in 1878, an 

after having been re-issued several times, has now been 
discontinued by the publishers. As compared with its 
predecessor, the size of the volume has been increased by 
about one half, but part of this is due to the circumstance 
that the illustrations, which were formerly issued on sepa- 
rate plates, have now for the most part been incorporated 
with the text. As remodelled, the whole of the matters 
concerned in the operations of an ordinary ironfoundry 
are noticed in regular order, commencing with pig-iron 
and fuel, and then passing on to the construction of 
cupolas and air furnaces for re-melting refractory materials, 
and crucibles, blowing engines, fans and blowers. The 
more special foundry operations, such as green sand, dry 
sand, dry sand and loam moulding processes, are treated 
in considerable detail, many additions having been 
made in these sections by the present author, who 
has also enlarged that on machine moulding, although 
perhaps not quite to the extent that might have been 
desired. A short account of electric travelling cranes, 

illustrated by a description of a particular form, and of a 

switchboard suitable for such a machine, has been added 

to the chapter on foundry cranes, which also contains 
numerous examples of other kinds, both hand and power- 
driven. Some examples of foundries are given in Chapter 

XXVIII., but they are mostly of ancient types, the 

greatest novelty in this section being a g detailed 

article on the cost of moulding and casting, based upon the 

— of materials and the rates of wages current in 

oundries at Glasgow during the first quarter of the year 

1900. This is an addition of substantial value, and it is 

to be regretted that the author has not had the 

opportunity of renovating the book in many other places. 

The oe subject of casting steel to pattern is entirely 

omitted ; as although there is a chapter headed ‘ Cast 

Steel,” the information given refers only to the making 

of ingots for forge purposes, it being mostly derived from 

a “recent” paper by Mr. W. Hackney, which was pub- 

lished as lately as 1875, with an account of a Siemens 
¢ melting furnace at Eibiswald, in Sweden (it should be 
tyria), and a notice of Mr, Thwaites’ experimental open- 

hearth furnace in the Technical School Laboratory at 

Sheffield ; but there is nothing about steel castings as 

such—an omission that could scarcely have been expected 

in a work on modern foundry practice. The chemistry 
generally requires revision, the chapter on refractory 
materials being particularly bad, while analysis of pig 
irons with 1:14 to 2°28 per cent. of sulphur, as given on 
page 15, and the statement'on page 305 that many man- 
gery cast irons may contain as much as 10 per cent., 

ut that ordinary pig iron seldom contains more than 

5 per cent. of combined carbon, are certainly more curious 

than useful. In the present age of the world it seems 

unnecessary to reproduce Mallet’s unfortunate speculation 
that the hardening of cast iron by re re-melting is 


due ~ ~ we of — hom the slag in the 
cupola, when it is perfectly well known the princi 
cause is loss of pS rail oxidation. 
rig hag pos of ne cast iron, the author considers 
e ile stre , although not often specified, 
need not be directly determined, as a very accurate idea 
of it may be obtained by multiplying the transverse 
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breaking strain by a constant depending upon the dimen- 
sions of the test which, for those adopted in the 
experiments recorded, is 7°78, and upon this basis the 
tensile strength of various pig irons and foundry mixtures 
are given on s 44 to 47. It does not, however, 
that these have in any case been checked by 
F sary determination, and a comparison with the 
Woolwich cast iron experiments, where direct deter- 
minations of both quantities were made, no such constant 
relation is observable; in fact, in several results taken by 
chance, it varies between 2°7 and 3°6, or more than 
80 per cent. The di seem to be greatest 
with the stronger brands. Thus, Blaenavon cold-blast pig, 
whose tensile strength at Woolwich varies for different 
numbers between 10°33 and 12°78 tons, is credited 
by the author's formula with 14} tons. Hence we are 
not disposed to admit the accuracy of the formula without 
confirmatory direct evidence. In connection with this 
rt of the subject it is curious to note that English 
aac receive different namesin Scotland. Thus, Blaen- 
avon becomes Blaneavon, and Madeley Wood Meddley- 
wood; and these apparently are not printer’s errors, as 
they are repeated, and in one place printed in‘italics. We 
suppose this is necessary by the difference between the 
North and South British intonation. 

In coneluding these remarks, we have to express our 
conviction of the accuracy of the statement of the preface 
that the more valuable part of Spretson’s treatise has 
been carefully revised and reconstructed ; but, unfortu- 
nately, it is equally true that far too much of the useless 
matter has been reprinted without change, to the detri- 
ment of the otherwise meritorious character of the 
additions made by Mr. Sharp. 





SHORT NOTICE. 


The ‘* Melbourne Argus” Tables of the Australasian Mails for 1901. 
London: The Argus Office, Fleet-street, E.C. Gratis.—This small 
pocket-book consists of twenty-eight pages, containing complete 
official British and foreign mail services to and from Australia and 
New Zealand, rates of passage, postage, and cable charges, with 
a coloured track chart of the world, showing the distances from 
port to port and differences in time. The little work is rendered 
attractive by the addition of illustrations reproduced from the 
works of Mr. W. L. Wyllie, A.R.A. 





BOOKS RECEIVED. 


Who's Who? 1901: An Annual Biographical Dictionary. 53rd 
year of issue. London: Adam and Charles Black. 1901. Price 
5s. net. 

Subject List of Works on the Luis of Industrial Property 
(Patents, Designs, and Trade Marks) and Copyright in the Library 
of the Patent-ofice. London: Patent-office. 1900. Price 6d. 

The Employers’ Liability Act, 1880, and the Workmen’s Compen- 
sation Acts, 1897 and 1900. By Alfred Henry Ruegg, Q.C. 5th 
edition. London: Butterworth and Co. 1900. Price 12s, 6d. 

Specifications for Steel Bridges (taken from ‘‘ De Pontibus”). By 

. A. L. Waddell. First edition, first thousand. New York: 
i Wiley and Sons. London: Chapman and Hall, Limited. 
1900. 


Every Man’s Own Lawyer: A Handy Book of the Principles of 
Law and Eyuity comprising the Rights and Wrongs of Individuals. 
By A. Barrister. Thirty-eighth edition, carefully revised, includ- 
ing the legislation of 1900. London: Crosby Lockwood and Son. 
1901. Price 6s, 8d. 








RoyaL METEOROLOGICAL SociETY.—The monthly meeting of this 
Soviety was held on Wednesday evening, the 19th inst., at the 
Institution of Civil Engineers, Westminster, Dr. C. Theodore 
Williams, president, in the chair. Mr. H. Mellish read a paper on 
‘«The Seasonal Rainfall of the British Isles,” which he illustrated 
with a number of lantern slides. He discussed the rainfall re- 
turns from 210 stations for the twenty-five years 1866-90, and cal- 
culated the percentage of the mean annual rainfall for each season. 
In winter the largest percentages of rainfall are found as a rule at 
the wet stations, and the smallest at the dry ones. Spring is every- 
where the driest quarter, and the percentages are very uniform 
over the country ; rather larger in the east than in the west. In 
summer the highest percentages are found in the dry districts, and 
the lowest in the wet ones. As the spring is everywhere dry, so is 
the autumn everywhere wet, and there is little difference in the 
proportion of the annual total which falls in the different districts. 
As regards the relation between the amount of rain which falls in 
the wettest and driest month at any station, it seems to be 
generally the case that the range is larger for wet stations than 
for dry ones. In wet districts rather more than twice as much 
rain falls on the average in the wettest month as in the driest, and 
in dry districts rather less than twice. 


THe MaGNeTIC FIELD or ELectric TRAMWAYS,—At a meeting 
of the Physical Soviety held last week, Prof. A. W. Rucker read a 
paper on this subject. Taking the case of a tramway in which the 
current flows along a trolley wire from the power-house and returns 

vartly through the rails and partly as earth currents, the author 
oes shown that the vertical disturbing force at any point is due to 
the currents in the feeders and rails, and that the earth currents 
affect the horizontal force only. periment shows that it is 
chiefly the vertical force instruments which are affected by the 
establishment of an electric railway, and since this disturbance is 
due to the wires and rails, it is impossible for an observatory to be 
protected by rivers or other natural features of the district. A 
preliminary investigation is based on the assumption that the 
trolley wires and are insulated conductors, and that a fraction 
of the whole current returns along the rails to the generator. The 
effect of the railway at a distant point is due to the difference of 
the current in the trolley wire and the hypothetical uniform rail 
current, the effect of which at the point considered is equivalent to 
the actual rail current, which varies from point to point. It is 
thus shown that the disturbance increases with the length of the 
tramway, and for a tramway of given length the disturbance is a 
maximum at points on a line perpendicular to and bisecting it. 
Experiments made at Stockton on the magnitude of the disturbing 
force gave, with the vertical force instrument, a leakage of 16°3 per 
cent., and with the horizontal force instrument a leakage of 
15°9 per cent.—a fairly close agreement. The assumption that 
the terminals of the line are above and below the average potential 
of the earth by the same amount respectively, and that the leak- 
age at eer poet is proportional to the potential difference between 

rail the earth leads to the ordinary theory of a Fourier 
bar, This more accurate assumption has been developed and 
applied to the results obtained at Stockton. The leakage as calcu- 
lated from the ampéres and volts comes out at 20 per cent. The 
calculation of the disturbing vertical force gives 10°5 x 10-5 
C.G.8, units, which is in fair agreement with the value 7 x 10-5 
actually observed. In conclusion, it is pointed out that for prac 
tical purposes it is sufficient to deal with the a return current 


through the rails, the formule for which are quite simple. 





DOCKYARD NOTES. 


Tue naval expert is well to the front just at present. 
Most newspapers keep their ‘‘Own Naval Expert” now-a-days. 
That of the Daily Express is at present on the wa’ with 
phrases that go one better than the Daily Mail. It is sup- 
posed to be necessary to “lay it on thick” now-a-days to 
wake the country to the state of the Navy, though we should 
have opined that the country was fully awake. If, however, 
it still sleeps, the Daily gs, 4 naval expert should 
succeed in giving it nightmare. has proved up to the bilt 
his contention that we have very few torpedo boats compared 
to the foreigners. Neither have we armoured gunboats. The 
use of the one is about as great as the use of the other now-a- 
days ; destroyers are the torpedo boats of the present day. 


Tux other crusader is the Pall Mall Gazette, where a cor- 
respondent weeps over a water-tube boiler. Mr. Weller, of 
immortal memory, wept for the stage coach, and knew it was 
better than Puffing Billy. In the cases instanced by our con- 
temporary ships with Thornycroft boilers come in the “ horrid 
example” category. This is absurd. Failures can be directly 
traced to Bellevilles, but there is not a single instance in our 
own or any other navy in which disaster can be attributed to 
the Thornycroft boiler. The fact is that if a propeller gets 
damaged now-a-days, some one will find the boilers indirectly 
responsible. 








Tue Pandora, cruiser, has been out at last for trials. On 
the thirty hours “ half-power,” with a mean of 195 revolu- 
tions, she made 3638 mean indicated horse-power and a mean 
speed of 16-7.’ Coal consumption was 2°11 Ib. per horse-power. 
She is the last vessel of the ‘‘ P” class, the corresponding 
trials of which were as follows :— 


Hours. * Knots. 
Pelorus .. - @ .. .. 7% = 17-8 
Proserpine « Os. 3615 = 17 
Pactolus ae 3631 = 16-6 
Pegasus - 30 .. .. 3698 = 17-3 
Perseus Se . (not available) 
Pomone.. .. 80. 3604 = 16-5 
Prometheus. . oe te 3656 = 17-5 
SS oe. se ps ee ee - 8605 = 17-5 
Pioneer (foul bottom) —. 3665 = 16-3 
yehe .. eee te aks weg 3647 = 16-8 
Pandora — 3638 = 16-7 


The Proserpine has Thornycroft boilers, the Pomone, Bley- 
chenden ; all the others Bellevilles. 


THE new battleship Albemarle will be launched at Chatham 
on March 5th. On March 20th the Prince of Wales will be 
laid down on the same slip. 





AprraL Sir J. Hopxrs has recently advocated the train- 
ing of certain numbers of bluejackets as stokers. Seeing that 
to attain full speed a good 50 per cent. of deck hands have 
now to go below, there would look to be points in the sug- 
gestion. ‘There would be more utility, however, in a rule that 
raw stokers shall not be sent to ships and counted as 
efficients. 





WE observe that at a recent meeting of the Institute of 
Marine Engineers Mr. J. R. Ruthven is reported as 
strongly advocating the value of heredity in naval engineers. 
The scion of a family of naval engineers would, he said, make 
a better engineer than the son of a greengrocer. Doubtless 
this is true; but how many naval engineers does the green- 
grocery business supply ? 





A NoTEWORTHY feature of this discussion was the very 
moderate tone adopted all through. Had naval engineers 
urged their requests half as moderately, they would probably 
have had most of them granted by now; a few hot heads, 
however, spoilt all that. Mr. Adamson, the honorary 
secrétary, made some novel and at the same time relatively 
practical suggestions. One was that artificer engineers 
should be eligible for commissions, the other—the more 
feasible of the two—that Royal Naval Reserve engineers 
should enter on the supplementary list. The bitterest 
opponents of either scheme would, however, be naval engineer 
officers, 





THIRTY-SEVEN sets of wireless telegraphs are now installed 
in the British Navy, or about to be installed. So far as we 
can gather, the ships so fitted are:—Majestic, Diadem, 
Melampus, Forte, Camperdown, Ariadne, Naiad, Jaseur, Prince 
George, Ramillies, Iphegenia, Albion, Amphitrite, Centurion, 
Barfleur, Hawke, Gladiator, Vindictive, Arrogant, Furious, 
Canopus, Minerva, Highflyer, Doris, Sybille, Magicienne, 
Philomel, Argonaut, Endymion, Cressy (not yet fitted), 
Renown, Charybdis, Crescent, Proserpine, Pomone, Niobe, 
Endymion. All these carry, or are to carry, Marconi; the 
Canopus and Jaseur may, however, still have the Jackson 
system at the moment. The four ships at the Cape may still 
be using the Jackson at the moment, and the same applies to 
those on the China station. 





Ir is stated at Pembroke that phenomenal rapidity is being 
shown in putting on the Drake’s armour plates. 


A BELLEVILLE boiler tube burst on board the Mutine and 
badly injured two men on Thursday, 20th, one of whom has 
since died. 








TRIPLE-EXPANSION ENGINES -OF THE 
FRENCH CRUISER KLEBER. 


ON page 638 we illustrate one set of engines of the French 
cruiser Kléber exhibited at Paris by the makers, Schneider 
and Co.,. Le Creusot. The Kléber is fitted with three screws 
and three independent sets of engines, with acollective power 
of 17,000 indicated horse-power. Each set consists of three 
cylinders. The valves are all of the piston type. The high- 
pressure has one,.the intermediate-pressure cylinder has two, 
and the low-pressure cylinder three. The valve gear is 
Stephenson’s. The cylinders are 34in. + 48in. + T7in. 
x 3lgin. At full speed the engines make 150 revolutions per 
minute. Steam is supplied by twenty Niclausse boilers, 
divided into four groups, two forward and two aft of the 
engine-room. The pressure is 256 Ib. per square inch. The 
total grate surface is 1100 square feet, the total heating 
surface, 35,500 square feet. The total weight of engines, 
boilers, &c., is 1275 tons, water in the boilers included, which 
gives a total weight of 174 lb. per indicated horse-power. 
The engines weigh 663 tons, and the boilers 612 tons. The 
total heating surface, omitting fractions, is two square feet per 
indicated horse-power. 





LABOUR TROUBLES. 


Tue fear expressed last week that the Taff Vale Railway 
dispute was only slumbering was realised at the meeting held 
in Cardiff on Sunday last. There was a large atten- 
dance of workmen. The Chairman opened at length, 
and gave a review of the position of things. By the meeting 
of the men in October their representatives were instructed to 
seek an interview with the Taff Vale board of directors, and 
endeavour to obtain the reinstatement of the men who had 
come out on strike and had not been re-employed, the 
as pig conditions of service sought for before August 16th, 
and the removal of the imported men. A large amount of 
correspondence had passed between the Committee and the 
management, but they had failed to obtain an interview with 
the directors. Briefly, the Chairman’s report was to the effect 
that little or no success had attended their efforts, and they 
now placed the raatter before the men for action. 


Correspondence was then read. The Taff Vale manage- 
ment pointed out that an interview with the directors was 
not promised. With regard to the conditions of service 
which the men complained about, in many instances the 
signalmen had received 2s. a week advance, wages of guards had 
increased to 31s. per week, and that of guards working single- 
handed to 32s. Men in other grades were also well paid. With 
regard to Christmas Day and Good Friday a bonus to be 
given for work for three days, in either Christmas or Good 
Friday week. 

A member of the Committee reported an interview with 
Mr. Beasley respecting the reinstatement of certain men. 
Mr. Beasley’s reply was that he would not under any con- 
sideration re-employ them, inasmuch as in several instances 
the men did not come out on strike with the rest, and 
refused to do the work they were directed to do. In regard 
to signalman Ewington, he must apply for a re-appointment 
if he desired to be retained on the railway. In reference to 
the two men charged at the quarter sessions and acquitted, 
Mr. Beasley said it was a miscarriage of justice. 

Next followed a good deal of correspondence between Mr. 
Beasley and the Committee in reference to the imported 
men. The contention of the men was that the old hands 
returned to work under the explicit understanding that 
the imported men should leave in a month’s time. This the 
general manager denied, and pointed out clearly that the 
promised discharge was implied by the old hands, the 
promise being, as shown in correspondence, that room would 
be made for as many of the old hands as possible. Mr. 
Beasley safeguarded the position of the company carefully 
by expressly stating that the directors wished to have a free 
hand, and this was indicated in a letter to Sir W. T. Lewis, 
wherein the following paragraph appears :—“ It is understood 
that the directors in offering to take back the whole of the 
men now on strike have retained an absolutely free hand 
with regard to the men by whom the railway is now being 
worked.” 

In reply to this the meeting was informed that when the 
point was raised of the directors requiring a free hand, and 
the preceding issue, that room would be found for as many 
of the old hands as possible, the men who had returned to work 
were pacified with difficulty, and this was only done by 
receiving assurances from Sir William and Mr. Bell. 

After a considerable debate, Mr. Holmes pointed out that 
the Executive Committee of the Amalgamated Society of 
Railway Servants had power to enforce the carrying out of 
the terms of agreement between the men and the company, 
and after a lengthy speech, in which he contended that he 
was not advocating a strike, left it to the consideration 
of the meeting that they must either submit to the 
conditions imposed upon them at present, or else present 
an ultimatum to the company and demand that the terms of 
the settlement arrived at should be carried into effect by 
getting rid of the imported men, and agreeing to the forma- 
tion of a Conciliation Board within a limited time. He was 
with them in whichever step they took, and with the aid of 
the Barry and the Rhymney men he maintained they could 
also compel the company to grant them an eight hours day. 
The resolution arrived at by the meeting at the close and 
unanimously supported, was as follows :—‘: The company be 
asked to get rid of all the imported men. All the old servants 
not yet taken back to be taken back immediately. That the 
company at once state if they agree in principle to the 
conciliation scheme.” 

Failing these or any part of them, the Executive Committee 
be asked to give immediate effect to aforesaid resolutions and 
enforcethem. This result of the meeting on Sunday has caused 
general disquietude in the district, though the comments 
amongst leading and unbiassed authorities is, first, that the 
Taff Vale management has carried out strictly its obligations 
to the letter by reinstating all those who had not miscon- 


ducted themselves; and, secondly, that the delayed Con-. 


ciliation Board arrangement is really the only bone of con- 
tention. 

On Sunday evening a meeting of railway men was held at 
Pontypridd, when the principal matter discussed was the 
case of signalman Ewington, whose position at the end of a 
conflicting correspondence was submitted in his own words: 
“That after twenty years’ service on the Taff Vale, he was 
now going to work as a labourer under ground.” The meet- 
ing ended with a resolution to meet on Tuesday next. 








RUSSIAN REINFORCEMENTS FOR CHINA. 





WE have in the past described the principal vessels now going 
to swell the Russian Pacific fleet ; a description of them is not, 
therefore, called for here. It may be of interest to call atten- 
tion to the change in the Gromovoi, as designed and as she has 
turned out—see illustration on page 642. A hark back to the 
original rig will be noted, and some slight changes in the 
positions of guns upon the upper deck. There is rather more 
distribution and a less amount of protection—four more 3in. 
guns being now liable to be put out of action by shell under- 
neath them. The Sevastopol, as we recently announced, bas 
had her short funnels heightened. 

The principal thing about this big reinforcement is that 
the British fleet in the Far East will be hopelessly out- 
numbered. As regards reinforcing our fleet we have no 
battleships available—the delay in construction comes home 
to roost here. Cruisers would be useless. In any case, too, 
we lack the necessary men to commission any fresh ships ; 
the dearth of officers and men is at present terrible. Ccm- 
ment is superfluous, 
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MACHINE TOOLS FOR THE CONSTRUCTION OF BELLEVILLE 














Fig. 1—BORING, FACING, RINGING, AND TAPPING MACHINE 


BELLEVILLE BOILER-MAKING MACHINERY. 





A CAPITaL example of the specialisation of machine tools 
is afforded by the case of the machinery required for the 
construction of Belleville boilers. These tools are all of simple 


| ping spindle. 


face plate is provided with stops to bring the holes in the 


| junction box alternately opposite the boring and facing 


spindle, and the transverse slide has a steady pin to fix the 
carrier in its true position opposite either the boring or tap- 
The swivelling motion of the carrier admits 




















Fig. 3-INTERNAL BORING 


solid-construction design, solely for the execution of a par- 
ticular job, and allowing of no errors of misadjustment, and 
soon. Complete sets of these machines have been made by 
Hulse and Co., of Manchester, for all the nations now 
manufacturing the Belleville boiler, and we are indebted to 
them for the accompanying photographs of certain tools, 
and the following description of the method of machining the 
various parts employed in the generator and economiser. 

The first operation consists of staving the tubes. For this | 
purpose a special compound hydraulic forging machine is 
provided. It has both horizontal and vertical cylinders and 
rams, and the tube when under operation is supported on the | 
bed extending in front-of the machine by end and steady | 
brackets. After being staved the tube is screwed in a double- 
ended tube screwing machine which simultaneously screws | 


both ends, the screwing heads being provided with an 
——— for first turning the tube before screwing. In 
order that irregular tubes may be gripped quite centrally 
with the screwing heads, the vices are made self-adjusting, | 
and to obtain the accuracy enforced in the screwing of these | 
tubes, the screwing heads are provided with a micrometer | 
rrangement, by which means a fine adjustment up to y;'y Of | 
ninch can be given to the dies. Two different sizes of 
hese machines are made, viz., one for generator tubes and 
ne for economiser tubes. 

For dealing with the junction boxes several special tools 
are required, the first being the machine for boring, facing, 
ringing, and tapping the boxes. This machine, which we 
ilustrate above—Fig. 1—is provided with two spindles. 
The front spindle is employed for boring and facing by means 
of a cutter head fitted with special cutters, and the back 
spindle for tapping the hole after it is bored. The machine 
is provided with two guide screws, which are geared up to 
give the requisite feeds to the carriage for boring and tap- 
ping respectively. The junction box is held in a jig mounted 
on the face plate of the swivelling junction-box carrier; this 


’ 





AND SCREWING MACHINE 


BOILERS 














Fig. 2—MACHINE FOR MILLING OVAL HOLES 


of the holes being bored, faced,and tapped at the requisite 
angle, and spacing pieces are inserted between the carrier and 
transverse slide to suit the various distances apart of the 
holes in the boxes. The “lugs” of the junction boxes are 
milled in a horizontal milling machine, the box under 
operation being held by a specially-designed chucking 
apparatus which ensures the lugs being machined so that 
they are in a fixed relative alignment to the holes of the 
junction box. 

The milling of the faces of the oval holes for the lids, at 
the back of the junction box, is effected by a special two- 
spindle profile milling machine, which we illustrate 
above—Fig. 2. The spindles in this machine are adjust- 
able to suit the various pitches of holes for both generator 
and economiser junction boxes, and both holes are milled 
simultaneously from a template or model carried at the side 
of the jig which holds the box under operation. 

For making the sockets and check nuts from the tube three 
special machines are supplied, the first operation being the 
cutting off of the sockets or check nuts to the required width 
from the tube. This is effected in a special hollow-spindle 
triple-tool machine, in which the tube is passed through the 
hollow spindle, and after having been gripped by the con- 
centric chuck, is parted off into three elements by the three 
tools carried by a strong slide rest, the distance between the 
tools being regulated to give the requisite width for the 
| elements. The piece thus cut to length is then taken to a 
special internal boring and screwing machine—Fig. 3. The 
sliding carriage of this machine feeds at the required pitch 
whilst the tap revolves, an accurate thread being thus 
ensured; and the vices, moreover, are specially arranged to 
grip the work at the ends and not on the outside, the object 
being to ensure a cylindrically true thread by avoiding the 
distortion and springing which has been found in practice to 
take place with outside gripping. The headstock is provided 
with a clutch to change the gear readily to give the requisite 
speeds for boring and tapping respectively. 

After being bored and internally screwed, the socket or 
check nut is taken to a special capstan lathe and threaded on 
to an expanding mandril, and the faces are then trued up, 
ringed, and chamfered, and this ensures the truth of the 
faces with the internal thread, which is a most important 
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Fig. 4—SCREWING AND 








CUTTING-OFF MACHINE 
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matter. For making the nipples from the tube a special 
screwing and cutting-off machine—Fig. 4—is provided. The 
tube is gripped in the vices, and then externally screwed and 
parted off at one setting in the machine. : 

The other machines in the plant consist of a special 
machine for screwing tubes into the junction boxes. and make 
the joints, a universal horizontal drilling, boring, tapping, 
studding, and miliing machine for machining the round and 
oval holes of feed and steam collectors, and a special machine 
for turning, boring, and screwing end plates and bonnets and 
bends. 








POWER GAS AND LARGE GAS ENGINES FOR 
CENTRAL STATIONS.* 
By Mr. Herpert A. HUMPHREY, Member, of Northwich. 
(Concluded from page 618). 

Greater Economy of gas engines as compared with steam engines.— 
Dealing with the question of fuel economy, it is shown that gas 
engines and Mond producers are more economical than steam 
engines and steam boilers, because (a) the fuel for generating 
Mond gas is cheaper than the fuel used at central stations for 
producing steam; ()) for a given expenditure of heat, the 
calorific value of the Mond gas from the producer is greater than 
the calorific value of the steam from the boiler; and («) the gas 
engine utilises the heat it receives much more efficiently than the 
steam engine. 

In 1898, for eighty-three electric-supply undertakings in Great 
Britain, the cost of fuel was 47 per cent. of the generating cost, 
and 30 per cent. of the total cost per unit. As central stations 
become larger and get better load factors, the question of fuel 
economy becomes of increasing relative importance, as it forms a 
larger proportion of the total costs. 

Simplicity and relivbility of gas engines.—With regard to the 
reliability of gas engines, the author gives some remarkable figures 
relating to a gas engine—called by Crossley Brothers a 60 nominal 
horse-power gas engine—direct coupled to a Siemens dynamo, 
in use at the works of Brunner, Mond, and Co., where .t is employed 
along with steam engines generating current for an electrolytic 
process. This power plant has been under the author’s supervision 
since it started in 1897, and all the gas used by the engine has been 
measured through a large wet meter, so that the exact quantity 
used during two years’ work is known. The plant runs day and 
night, and hourly readings of output and all other quantities 
involved are kept throughout the year. The figures for the two 
years are given separately in an appendix ; they show the difference 
in results when working on the ‘‘hit-and-miss” principle of 
governing, with some missed explosions, and when exploding every 
possible time with a somewhat weaker mixture, so as to keep the 
output about the same in both cases. The engine ran, with an 
average output for the two years of 88°8 E.H.P., for 16,930°9 
hours out of a possible 17,520 hours, or 96°6 per cent. of the whole 
time. The running included a period of 138 days and nights, 
during which the engine was run continuously without a single 
stop. The average indicated horse-power was 114°7, and the 
average thermal efficiency for the whole of the two years was 25°1 
per cent., calculated on the indicated horse-power and the calorific 
value of the gas used. The cost of repairs has been exceptionally 
low, and not a single cam or roller shows signs of heavy wear. The 
only parts renewed in two and a-half years are one set of piston 
rings, some valve springs, and small brass ignition valves. One of 
the main bearings had to be repaired, but this was due to neglect 
in looking after the lubrication. The gas, air, and exhaust valves 
look as good as ever, and the engine is steadily improving its 
record. The consumption of coal fed into the producer averages 
1°05 lb. of slack per indicated horse-power hour, and the consump- 
tion of oil for the last year works out at 0°0235d. per unit. fhe 
absence of all glands and packing is a great point in favour of gas 
as against steam engines. A few words should be added regarding 
the dynamo, which has run absolutely without any repairs at all. 
The remains of the original brushes are still in use, and the com- 
mutator has never required turning up; it has not even been 
touched with a sheet of emery, although it has generated about 
one and a-half million units up to October, 1900. The work of this 
gas engine is undoubtedly the best on record. It is hoped, how- 
ever, that such results will soon be a matter of common experience. 

In considering the application of gas engines to central station 
work, it must be borne in mind that the large central station of 
the future will employ three-phase alternating currents ; and the 
important question arises, Are gas engines, coupled to alternators, 
suitable for running in parallel? In answer to this the author has 
seen, at the works of the Solvay Process Company, Syracuse, 
U.S.A., the first gas alternator which successfuily accomplished 
such parallel running. It isa 150 brake horse-power, three-cylinder 
vertical enclosed type, Westinghouse gasengine. Thecylindersare 
13in. diameter, the stroke 14in., and the speed 300 revolutions per 
minute. The alternator is direct-coupled, and of 75-kilowatt 
capacity, generating two-phase current of 60 cycles per second at 
400 volts, and running in parallel with Westinghouse steam 
alternators in the same station. No difficulty has been found in 
running this engine in parallel with the others. 

The three-cylinder Westinghouse engines are now being made in 
the vertical type up to 1500 brake horse-power. Such an engine, 
which the author saw under construction, had cylinders 34in. 
diameter and 5ft. stroke, and was intended to run at 100 revolu- 
tions per minute. This type is well suited for direct-coupling to 
alternators. With the more general introduction of such engines, 
there is little doubt that the difficulties of paralle! running of gas 
alternators will be completely overcome, even if M. M. Leblanc’s 
invention of the “‘amortisseur” has not already solved the problem. 
With an additional outlay of capital, the question of paralleling 
the alternators may be completely removed, and an extremely 
elastic method of working adopted. It would consist of working 
all the gas dynamos on direct current, and using this current to 
run motor alternators. The latter would be situated in a separate 
building along with all the service switchboards and appliances, 
and would form an ideal installation as regards ease of control, 
freedom from noise and heat, and adaptability to supply electric 
energy in more than one form, so as to meet various requirements, 

Steadiness of running is a matter of great importance in a gas 
engine, and the author has made a number of experiments on 
the 400 horse-power Crossley engine installed at Winnington. 
Crossley’s arrangement of the two cylinders, so that two explosions 
take place in one revolution and none in the next revolution, gives 
a much more unsteady turning moment than the arrangements 
adopted by Westinghouse, the Premier Company, or Kérting, 
respectively ; yet the speed variation is remarkably small. 

With the cyclical speed variation brought within such small 
limits that alternators can be safely run in parallel, the ordinary 
speed variation, as controlled by the governor, can be readily 
dealt with. The output of the engine can be controlled by con- 
trolling the cy of gas per stroke, instead of by a “ hit-and- 
miss” system. The thermal efficiency curve is found to be 
sufficiently flat over a wide enough range to admit this kind of 
governing, without much loss of efficiency. The 400 horse-power 
Crossley =“ referred to is fitted with a graduated or stepped gas 
die, upon which the gas lever and knife-edge strike. The governor 
determines the position of this dic and consequently also the 
amount of gas admitted. This principle is, however, not new. 

With the ordinary ‘‘hit-and-miss " method of governing, the 
speed varies 0-976 per cent. on either side of the mean, but if the 
engine is allowed to explode every possible time—and this is the 

usual method of working at Winnington—the running is so steady 
that the variation is only 0°0937 per cent. above and below the 
average. 





* The Institution of Mechanical Engineers, 








Gas producers compared with steam gs ae | now to the 
subject of gas producers as compared with steam boilers, it will at 
once be obvious that gas under a slight ure is much easier to 
handle than high-pressure steam, and when steam mains cease to 
be necessary, a cause of danger and trouble is removed ; also the 
losses due to condensation disappear at the same time. It is, per- 
haps, of still greater importance that the working, as between 
producers and gas engines, can be controlled automatically in the 
most perfect manner, so that the gas supplied is always equal to 
the gas consumed. At Winnington, where 1,000,000 cubic feet of 
gas are consumed per hour, and demands for gas are by no means 
regular, there is no gasholder or storage of any kind. A Mond 
producer wil] respond at once to a sudden increase in demand for 
gas, whereas a steam boiler takes time to rise to the increased out- 
put, and the boiler foreman has his anxious half-hour as the peak 
of the load-curve arrives for his station. The sj of the air 
blower furnishing the blast to the producers can trolled b' 
the pressure of gas in the supply mains, and any fluctuation is 
automatically balanced so as to keep the supply pressure constant. 
The limits within which a Mond producer wil! make good gas are 
surprising, and a producer can be shut down and left with fire in 
it for over a week, and still be quite ready to start again at short 
notice. With producers the stand-by losses are reduced to a 
minimum, and thus another serious waste is avoided when com- 
pared with steam practice. It should be made quite clear, how- 
ever, that when the Mond plant is arranged for the recovery of 
ammonia, some steam is required in order to provide the balance 
of water vapour necessary to saturate the producer blast. This 
steam can be raised by utilising the heat of the exhaust gases 
leaving the gas engines, and a large plant has been designed, and 
will be erected, in which all the extra steam required will be raised 
in this manner, But where it is not convenient to extract the heat 
from the exhaust gases, some steam boilers me necessary. 
Such boilers could be gas-fired, and the control rendered automatic. 
If the recovery of ammonia is not attempted, less steam is required 
in the blast, and arrangements can be made to do without the 
steam boilers. In a large station, however, the sacrifice of the 
ammonia represents about 4s, 6d. per ton of slack. Also, as the 
recovery plant is very simple, station engineers should welcome 
this source of economy with the same readiness with which they 
will appreciate the use of cheap bituminous fuel. 

Cost.—The question of cost is the crucial test, when once the 
absolute reliability of the system is assured, and its recom- 
mendation must be based on the commercial results to be obtained. 
The cost figures can be fairly closely estimated on the basis of the 
Mond plant at Winnington, where 150 to 230 tons of fuel per day 
are gasified. It is shown in the case of the cost of working a 
central station under a fixed set of conditions, from which all 
charges on capital outlay for land, buildings, gas dynamos, &c., 
being capable of estimation from data, which would be somewhat 
modified to suit each individual case, had been purposely omitted. 
Thestation was chosen at 20,000 E.H.P., and the load factor assumed 
at 100 per cent., 50 per cent., and 334 per cent. respectively. The 
first case only applied to an electrolytic plant, but the other cases 
might well represent a central station of the future supplying 
energy in bulk. The cost of fuel, oil, labour, repairs, and mainten- 
ance, ranged from 0°082d. to 0°241d. per unit sold, according to 
load factor and price of coal. 

As regards capital outlay, the combination of Mond producers, 
recovery plant, gas engines, and dynamos compares favourably 
with the best class of steam-driven plant, when the boiler-house, 
chimney, slack-handling plant, foundations, and erection are 
included in the cost of steam dynamos, boilers, condensers, and 
auxiliary machinery. From actual experience with 400 horse- 
power units, the cost of gas engines, dynamos, fly-wheels, Xc., 
with foundations and erection, is £12°42 per E.H.P. capacity, or 
£16°64 per kilowatt. Adding to this the cost of the complete 
producer and recovery plant, with its buildings, &c., at £4°62 per 
kilowatt—including 20 per cent. reserve—a total is obtained of 
£21°26 per kilowatt. With large units this cost would be mate- 
rially reduced, and £15 or £16 per kilowatt would probably cover 
the cost with a 20,000 E.H.P. plant. 

In conclusion, the author desires to express his thanks to Dr. 
Ludwig Mond, for his kind permission to place before the Institu- 
tion much of the information contained in this paper. Most of 
the experiments were carried out for Dr. Mond at his expense and 
that of the great firm of chemical manufacturers with which he is 
associated, and through Dr. Mond’s generosity it has been possible 
for the author to embody the more important results of this work 
in the present paper. The author’s thanks are also due to M. 
Adolphe Greiner, director of the John Cockerill Society, for the 
particulars of the tests made at Seraing, and to Professor F. W. 
Burstall, the reporter to the Institution Gas Engine Research 
Committee, for the loan of some carefully-calibrated apparatus, 
which has been very useful for purposes of comparison. The 
paper is illustrated by eight plates and nineteen figures in the 
letterpress, and accompanied by fourteen appendices, 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAVAL ENGINEERS. 

Sir,—The recent report of Admiral Melville, engineer-in-chief of 
the United States navy, is not rosy reading for those who trust to 
see some drastic improvement in the status of naval engineers. 
Reports made by our own engineer officers appointed to watch the 
American experiment are even more unfavourable. In point of 
fact, the American amalgamation of executive and engineers 
has led to engineers becoming deck officers and nothing more. 
Those who were deck officers before have shown no desire to go 
below, nor have they gone, save under compulsion. The moral of 
all this is that it is pleasanter to be above than below. It is 
well for both sides that this fact should be frankly recognised ; 
such recognition would, I think, lead to a better sympathy and 
understanding between the two branches—a thing in every way 
desirable. 

The lamentable friction between engineers and executive that 
obtained a year or two ago is, I am glad to note, to a great extent 
dying out. The executive as a body certainly do not sympathise 
with the engineers as yet, it would be idle to pretend that, idle 
perhaps to hope for it, but there is much less antagonism. 

It is well in a case of this sort to examine the other side of the 
question. Broadly speaking, as the result of inquiries among the 
executive, I find a general feeling that engineers should be granted 
control of theirown men. The granting of combatant titles—if 
naval ones—would be bitterly opposed ; nor is there at present the 
slightest prospect of this particular concession, upon which a 
section of the engineers lay such store. There is a feeling that 
engineers d d, or will d d, control of fleets as admirals, 
though I doubt whether one engineer in a hundred dreams of such 
ademand. It is conceded frankly enough that an engineer officer 
could handle guns quite as well as any salt-horse executive, but it 
is always coupled wiih an opinion that if they did their own branch 
would be neglected accordingly. Thereis a general admission, too 
—for the executive is nothing if not candid—that down below means 
harder work, less pay, and less chance of “glory.” 

At the bottom of the problem the great social question is sup- 
posed to lic. A careful examination disposes of that. The 
executive is, as a whole, more aristocratic in his connections than 
the engineer, but to nothing like the extent of a few years ago. 
The son of the wealthy tradesman or the successful speculator now 
has the navy open to him—he certainly did not have it open years 
ago. The supplementary lieutenants as a class cannot hold them- 
selves socially superior to the engineers. Doctors and paymasters 
are no more scions of the aristocracy than engineers ; doctors, 








indeed, might possibly total to lower in the scale. All these non- 
combatant branches are drawn from a a section of the ula- 
tion. Engineers are the sons of % en, 
lawyers, and dockyard mechanics—it is not easy to-call them the 
sons of one class more than another. But bet the executive— 
now, at any rate, drawn from the first four of the above—and the 





engineers, there exists a gulf that does not exist between and 
tae doctors or the paymasters. It exists between these and the 
engineers also—the engineers, as a whole, are a race apart. The 


real gulf is, then, evidently not to be explained away as a purely 
pom thing ; it is rather the old, old story of the war between the 
new and the old. Perhaps the new — aggressive—the new 
always does, and cannot help itself. In the same way, the old 
appears to partake of the fossil. In both cases there may be, and 
probably is, more appearance than reality. In a less acute form 
the same thing may ap wade between ‘‘salt horse ” executive 
and ‘‘specialists.” The one thing clear is that if the engineers 
were all lords and sons of dukes, and the executive of far humbler 
social condition, the executive would arrogate to themselves 
exactly the same position that they arrogate to-day. Engineering 
isa new thing—hence a prejudice against it. 

Having said this, I may continue my examination. There seems 
no getting away from the fact that the best all-round naval engi- 
neer officers are those drawn from the mechanic class. These 
men are wrapt up in their profession; they have few, if any, 
tastes or ideas outside it. On shipboard they aré unpopular, but 
they are the men who work. The same class, however, also pro- 
duce “‘deadheads”—bright boys who have been overpushed and 
coached in mere theory. The “socially superior” naval engineer 
may tend to despise these of his fellow-officers ; but though a far 
pleasanter companion, he is far less capable. There are excep- 
tions, of course, but as a general rule it is the mechanic class, 
who live for the engines, that do the best. Probably the truth 
and reason lies in the fact that the stress and strain of “‘down 
below ” needs a man’s whole energies, and time spent on amuse- 
ments is so much off his working value. It is a depressing idea, 
and-can only be compensated for by high pay. Having to do 
without glory, the engineer certainly deserves the loaves and 
fishes that at present he does not get. : 

This is the view taken by the Admiralty. They dare not, even 
if they would, attempt amalgamation on American lines, for the 
executive would be more than up in arms about it. Pay they in- 
tend to improve as forced ; so far improvements granted in pay 
are very small, Artificer engineers are being increased ; in official 
eyes the best work comes from men of this class, and eventually, 
should trouble occur, recalcitrant engineers will be told that they 
can retire if they like. The ambitious and restless may thus do 
so—only in the merchant service their prospects and position 
would be worse. Gradually the commissioned engineer will almost 
die out, and the warrant officer, the artificer-engineer, replace him. 
Britannia cadets are receiving more training below than hitherto, 
presumably with a view to general supervision on ‘‘ Do this and 
he doeth it” lines. When the commissioned engineers are deci- 
mated, the survivors will probably be amalgamated with the 
executive—that is to say, toa few everything now asked for will 
be conceded ; for the rest there is gradual extinction, The new 
type engineer-lieutenant will be much where staff-commanders are 
or were. This, I understand, is the present solution arrived at by 
the Admiralty. The casual indifference to vacancies in the engi- 
neering branch is thus accounted for. 

When this move is realised, there will very possibly be a tempest ; 
but if the Admiralty view is correct—if the best engineer officers 
are, as a rule, to be got from the mechanic class, if it is a correct 
surmise that engineers’ grievances will never be satisfied short of 
an amalgamation on American lines—then there are points in the 
Admiralty solution. The question resolves itself into this, Is the 
Admiralty view correct? Asa body, commissioned engineer officers 
will say that it is not ; the artificer engineers and the executive 
will say that it is. Neither side will listen to arguments against 
their view, nor do J see that any outside observer has the slightest 
chance of investigating with the prospect of learning. ‘The failure 
of the American experiment, the conclusive proof that engineer 
officers in the United States navy dislike being below, is bound to 
be taken as a proof that engineers with grievances are dissatistied 
with their profession. ‘‘ Make our profession better, improve our 
status, then we will be satisfied,” say the engineers; but I can 
fully appreciate the arguments that will be brought to bear against 
this. The demand for titles will be played for all it is worth ; the 
professionally superior ex-dockyard apprentice engineer, who is 
prone to be quite indifferent to his status, will be held up as the 
ideal engineer officer, 

Amalgamation of a sort we shall have in time, but few, if any, of 
those who struggle for it will profit thereby. It will be like the 
conquest of China—it has been conquered often, but the con- 
querors always end by becoming Chinese. The executive will 
conquer the engineering branch, to become engineers themselves, 
That, at least, will be the end of the present line of tactics on the 
part of the Admiralty. The American solution has resulted in 
engineer officers ceasing to be engineers—they might just as well 
have resigned en masse so far as the navy is concerned, because, 
as things are, new officers have to be found. What happens next 
will be interesting. The artificers are said to be clamouring for 
commissions, and Nashed, as they are by powerful trades unions, 
they will Bet them. Very probably numbers of the present 
executive will resign, and the old engineers will be left as executive. 
In this way amalgamation may end, and a navy all engineers be 
created. It may work quite as well as the old arrangement ; in 
any case it will be an exceedingly interesting thing to watch. 
Certainly total abolition of one or other of the branches seems a 
simple solution, perhaps the only possible one. If the Gordian 
knot were ever so cut in our Navy, it may be taken for granted that, 
on grounds having nothing to do with the utilitarian side 
of the question, the engineering branch as now existing 
would be the one to be abolished. Hence, the wisest naval 
engineers will probably be those who concentrate their 
efforts on improved pay, choosing the substance rather than 
theshadow. In this, all branches of the service will be with them, 
and they have every chance of securing it. Whatever else they 
ask, they stand next to no chance of getting as things are at present. 
It is a parlous state of affairs ; the present position of the branch 
on shipboard is beyond question anomalous and unsatisfactory. 
The naval engineer is a graft, his profession is yet a new thing, 
and there is none so conservative as a sailor, be his nationality 
what it may. The discontented engineers were born too soon, 
because it takes more than a generation to remove the prejudices 
of a navy against anything radically different to past usage. It is 
only comparatively recently that gunnery has become respectable 
—to this day there are ‘‘ seamen” who despise it. Naval engineer- 
ing will have to travel along the same path in all probability. At 
any rate, there is no present rosy prospect of any short cut to the 
desired recognition of advanced enthusiasts. There are vested 
interests in the way, and few things, as we know by now, have 
deeper roots than vested interests, STanD Brg, 

Portsmouth, December 14th, 





S1r,—Many of your readers will share with me the regret which 
I feel at the turn which the recent correspondence in your columns, 
on the subject of naval engineers, has taken. It would appear to 
be the sole aim and object of some of the writers to institute a 
comparison between the abilities of the engineer officers of the 
Royal Navy and those of the mercantile marine. 

Many will agree that these recriminations are not in the very 
best taste ; that they are not worthy of members of the engineer- 
ing profession, and but serve to exhibit the absolute want of know- 
ledge, on the part of some of your correspondents, of the difference 
between the work and routine on board her Majesty’s ships and 
vessels of the mercantile navy. 

It has been written by a shrewd observer that. ‘‘ the liner, she’s. 
a lady, and the man-o’-war’s her husband.” Only those who have 
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studied both sides of the question can truly appreciate this quota- 
tee clilive exgibocring 2 


tion in its bearing on conditions in the 
two services, * 
It would require more than you are likely to allow for the 


full treatment of tis abject, but the case for naval engineers has 
been very ably set by Mr. D. Morison in a paper read 
before the North-East Coast Institute of Engineers and Ship- 
builders. This paper, and the discussion that ensued, are well 
worth oF youn and form instructive reading, even to the lay 
mind, there are afew points, which, though not new, should 
always be borne in mind. : 

Firstly, the boilers and machi of a man-of-war are designed 
hag oes —_ at only moderate speeds, owing to weight 

‘or other purposes. ~ 

Secondly, the numbers of engine-room compiements are arranged 
for moderate s is only, in order to reduce the number of so- 
called non-combatants on board. 

A consideration of these two facts will show that when a war- 
ship is running at more than moderate y Spams we have abnormal 
conditions existing. These conditions do not obtain in the mer- 
cantile marine, where the rule is to have machinery of ample 
design for continuous steaming, and engine-room complements 
sufficiently large to produce the maximum sea-going speed without 
difficulty. 

With regard to the demand made by naval engineers for execu- 
tive rank, it should be remembered that naval discipline is totally 
different from that of the mercantile marine ; and demands that 
officers in direct control of large numbers of men should have 
power to enforce that control, within certain limits, without being 
compelled to exhibit to their men an utter lack of real authority, 
by an appeal to the officers of another department, Also, it 
is useful to bear in mind that the engine-rooms and stokeholds 
of her Majesty’s Navy are not manned by Lasecars, ut by 
Britishers ; also that the time-honoured method of persuasion by 
means of the fist or boot, is not legal in the Royal Navy. Neither 
is the engineer officer able, at the end of a voyage, to get rid of 
undesirables. He has to take what the gods provide, and keep 
them for a whole commission for better or for worse. 

Some of your correspondents are so far behind the times as to 
regard it as an unwarrantable presumption that engineer officers 
should aspire to fall into line with the combatant branch of the 
Navy. ey apparently consider that we shall cease to become 
engineers. As well might they have argued that the staff com- 
manders and navigating lieutenants of old would cease to be navi- 
gators when the ranks of commander (N.) and lieutenant (N.) were 
instituted. Surely the profession of marine engineering is not 
less noble—not to say scientific—than that of seamanship. 

The care and good management of marine machinery demand 
scientific ability, thorough technical knowledge, and sound common 
sense. The efficient control of large numbers of men under severe 
discipline requires power of organisation, power to command men, 
tact, and undisputed authority. 

The best system of training is that which produces the greatest 
number of these essentials in combination ; and we believe that the 
Admiralty education of engineer students, supplemented by subse- 
quent training as a junior officer at sea, is the best system yet 
dovieed for the production of a naval engineer officer, capable of 
managing the machinery, and worthy to control the men forming 
the engine-room complements of H.M. ships. 

Your correspondents may deplore the fact that the profession is 
officered by gentlemen in the Royal Navy, although the rank and 
file of the service do not. I would point out that these gentlemen 
have placed to their credit performances, and professional services, 
of which even mercantile engineers might be proud, and which 
have received well-merited recognition. And in ordinary every- 
day routine on board ship, naval captains do not often accuse their 
engineer officers of lack of zeal or energy in carrying out the re- 
quirements of the service. 

One word with regard to recent breakdowns. The Admiralty 
engineers are the pioneers in this country of increased steam 
pressures and water-tube boilers. The mercantile engineers are 
sitting tight and waiting for the best boiler to be developed. 

Every true engineer will sympathise with an effort to advance, 
and will not sneer when, in initial stages, the effort is not uniformly 
successful. But in how many cases is failure due to faulty work- 
manship put in by the contractors ; or to careless and unscientific 
treatment of the boilers by their men, prior to the transfer of the 
machinery to the Adedealty and dockyard authorities ? 

I submit this question for the consideration of your readers. 

ONE OF THE NAVAL ENGINEERS, 

Portsmouth, December 20th. 





S1r,—At the risk of once more ‘‘ tiring” the boastful blusterer 
who signs himself ‘‘ Fidley House,” I offer a few further remarks 
for his consideration. 

Like many people who in a discussion with others find them- 
selves with a weak case, he seeks refuge in the misrepresentation 
of his opponents’ views, and then, to his own satisfaction, proceeds 
to demolish the statements that were never made. 

In the second paragraph of his letter in your issue of Decem- 
ber 14th he presents a grotesque travesty of a part of my letter 
which — on November 30th, and which anyone sufficiently 
interested in the matter to make a comparison of the two letters 
can see for themselves. 

It was in reply to his 2 that the engine-room crew of a 
liner should be placed in a battleship to run her in their own way 
that I took the first incident which came to mind to illustrate 
what would happen under the conditions which exist on board a 
man-of-war when at drill, and ‘‘ Fidley House” thinks it fair to 
represent that I put this forward as a hardship and a grievance of 
which naval engineers have a right to complain. It is hard to 
deal politely with this sort of controversialist. Having started 
with this false premise, he then proceeds to state that I do not 
know what hard work is, and follows up with a string of hardships 
put in the form of interrogatories to me, with the apparent object 
of oy that I have had none of these experiences, and there- 
fore know nothing of marine engineering, and that he has been 
through all the terrible trials enumerated, and is therefore com- 
petent to instruct the world how to engineer the Navy. Some- 
where in his letter he more than hints that I am quite unsuited to 
my vocation. Well, if it be safe to form these conclusions from 
letters, one cannot help feeling what a very fine Old Bailey cross- 
examiner this mercantile engineer would have made. 

Like others who have spent much of their life in engine-rooms 
at sea, J have had my share of hard times ; and as he talks about 
battening down, it may interest him to know that I spentsix years 
in a ship which has so little freeboard that she never goes to sea 
without battening down. 

In my previous letter I stated where ‘‘Fidley House” could 
find all the information that he professes to be im search of, 
respecting the duties of engineers of the Navy both at sea and in 
harbour ; but he professes to believe that I have referred him to 
an amusing account of some naval manceuvres that has recently 
been published. I tell him again that the information cannot be 
given in the scope of a letter, but may be found in some articles 
published in ENGINEER less than two years ago, entitled 
** Duties of Naval Engineers,” and afterwards issued as a pamphlet 
of about forty pages. However, I regret to say that I am driven 
to the conclusion that ‘‘ Fidley House” cares not one rap for the 
information he professes to be seeking, but is merely making the 
subject a on which to an ungenerous attack on naval 
engineers in general, although disclaiming this purpose in his first 
letter. In his second letter, however, he does not scruple to draw 
unjustifiable and unmannerly inferences in order to represent the 
Navy engineer as a poor, useless, helpless idiot. 

He also expresses the pious wish to have me with him as his 
“*second” for a wr of voyages, just to show me what engineering 
at sea is like. Well, some years ago I did serve as ‘‘second” to a 
chief who was just such another specimen of the genus bully which 





I am forced to believe Cpe J House” himself must be, and in 
due time the inevitable martial came along; and it may 
interest my would-be patron to know that it was not the “second 
who was over the side when the trial was finished, but all 
on board were delighted to see the back of one who would no 
doubt have been a great success in the mercantile marine. 

ber 20th, A Nava ENCUMBRANCE, 





S1r,—No one with the interests of the Navy at heart can read 
without dismay the discussion that bas arisen on your leading 
articles as to how the engineering department can best be 
administered. It has, as you say, taken the extraordinary form 
of a dispute as to whether the naval engineer or the mercantile 
engineer can best manage the machinery cf a warship. And this, 
if you will allow me to say so, you rather enco e in your 
latest leader, and say that so far the naval engineers have failed 
to prove that the duties they perform could not be done by 
mercantile engineers. Now, Sir, let it be understood at once 
that the naval engineer does not want to _— anything of the 
kind. He does not care who does the work so long as it is done 
properly. What he does contend is that, whoever is in —s 
the machinery of our warships, or however he may have n 
trained, will never be able to do those duties properly unless he 
be given full and complete executive control of his department, 
and allowed a free and unrestricted outlet for his energies and 
abilities. 

If we are to discuss the system of training, and how to make 
or obtain the best men, well and good. That is one thing. But 
the efficiency of the Navy will not be helped by arguing whether 
the chief of H.M.S. Majestic is better or worse than the chief 
of the liner of that name. And no good can come of the re- 
grettable tone of ‘‘ Fidley House’s” letter with its ‘‘I’m as good 
as you and better” form of argument. In the past a good deal 
has no doubt been said of the special duties of the naval 
engineer, for purpose of comparison with duties and responsi- 
bilities of executive officers, and with a view of ae 3 | the 
public who were being taught as to his ‘‘ market value,” and how 
far a Lascar could perform his duties, by men who ought to have 
known better. Let us drop this at once and for all. You, Sir, 
have now raised the question of training, and laid upon the naval 
engineer the onus of proving that the Admiralty system is the 
best, and that if they cannot maintain this they give their case 
away. And this is the point I wish to emphasise. My case has 
nothing at all to do with the training ; Ido not care twopence 
at present how you train your man, or where you get him, so 
long as you get the best man. Let us have transatlantic chiefs, 
‘*Fidley House,” who you will, but mark this—to keep him you 
must, as I have already said, give him complete control of his 
department. Give him this ; give him his clear and definite post 
as head of his department in every respect, with proper rank, 
and then, if you will, start around and try and get better men 
still. Alter their training, get them ready made, do anything to 
get the best results for the Navy; but first and foremost, before 
you touch the man, alter the system under which he works. 

Let us by all means discuss the scheme you have outlined on the 
method of training or anything else likely to be productive of good 
and benefit to the service, but I would ask ‘‘ Fidley House” and 
others not to further pursue the unprofitable line the discussion 
has hitherto taken. I can assure him that we have our bad times 
in the Navy as well as in the merchant service; the elements do 
not specially favour us ; the Red Sea does not cool perceptibly on 
approach of a warship. I have in my time done all and everything 
and more than he mentions, with the single exception of running a 
ship full power for thirty days and nights without astop. Ocean 
stretches have perhaps contracted a bit, and in any case coal 
stowage vetoes the performance. In my present ship, too, it would 
mean a trip of 12,000 miles, which would only be necessary in the 
event of a naval De Wet appearing in the next war. I, too, have 
snatched a little rest on a bag of waste, and can do so again when 
the necessity arises ; but I do not think the efficiency of my ma- 
chinery, or the discipline of my men, will suffer in any way if I 
am given suitable quarters, and ‘‘ Fidley House,” who tells us he is 
a chief engineer, should be the last to sneer at the desire of a chief, 
either of liner or battleship, to have proper accommodation. We 
are asked what we do in harbour, and how long we are at sea— 
a matter over which we have no control. What everyone strives 
to do, at sea or in harbour, is that his department shall be kept 
always in such a state of efficiency that at any moment his ship 
can go at her best pace as long the coal holds out. When he is 
satisfied of this, if he go ashore and keep his mind and body 
healthy, so much the better for him and his ship. 

December 18th, NAVAL ENGINEER. 





Sir,—I regard, as I am sure most of my brother officers must, 
the contention as to whether the naval engineers or the mercantile 
engineers are best fitted to perform the engineering duties of 
H. M. ships as quite outside the province of either of these bodies, 
and of no benefit to either of them. This obligation rests with 
the public and the Admiralty, and should certainly be investigated, 
as the Navy requires the best men. Personally, it has never been 
my misfortune to meet a naval engineer who professed or displayed 
incompetence, nor have I met one who was too good for his job, 
as the saying goes, 

All this is but a side issue to the main question raised by the 
naval engineers, which is, Should not they be accorded that posi- 
tion, of which we have a prototype in the executive officers, which 
will enable them to carry out their duties in an efficient manner— 
to raaintain the high state of discipline so essential in the engine- 
room of a man-of-war—and which would also recognise the import- 
ance of engineering in the Royal Navy, at present held so much at 
a discount? These are the contentions of the naval engineers, and 
the views put forward by them are to have these points settled, no 
= who performs the duties they are at present called upon to 

ulfil. 

I am afraid, Sir, that I must entirely disagree with you on the 
point that any responsibility rests with the naval engineers to 
prove that the present Admiralty system of training is the best 
possible. At present it is the only one, and who is to say, until 
another has been tried, that a better one existsintheair? The onus 
of this also rests with the public and the Admiralty. If the naval 
engineers are satisfied that the present system is a good one, as I 
take it they are, more or less, the matter, so far as they are con- 
cerned, rests there. It is quite impossible for them to prove that 
another, which does not exist, is better. This much can certainly 
be said, that in the earlier days of steam propulsion, when H. M. 
vessels were not, as now, mere floating Sak aay the naval en- 
gineers were recruited from the mercantile marine and engineer- 
ing workshops, and the system was not regarded as a success, or, 
presumably, it would not have been abolished, and the one now in 
vogue gradually developed. 

My opinion as to your first scheme, Sir, is that it is not practical 
without considerable modification, for the reason that you would be 
creating, practically, two chief engineers, which would not work, 
and again because a warrant officer with £600 a year would be in a 
most anomalous and impossible position, as must be apparent to any- 
one with a knowledge of the inner workings of H.M. Navy. He 
would be receiving more, or as much pay as the captain, which I 
do not think could be tolerated, and his pay would be quite dispro- 
portionate to his rank. On entry his position and prospects might 
be as clearly defined to him as laws could make it, but there is 
such a thing as human ambition, which would eventually over-step 
all the rules and regulations which the ingenuity of the best law 
framers could devise; result, still discontent. 

December 18th. Cuter ENGINEER, R.N. 





Sir,—For the benefit of those of your correspondents who desire 
to enter the discussion as to how engineers should be most efficiently 
trained for the Royal Navy, I append the curriculum of training 
which the Royal Naval Engineer students undergo, as it is very 





improbable that many of your readers have more than a vague 
idea of the present system. I do not propose to enter into any 
discussion myself, as I feel convinced that the attached system is 
far more conducive to the production of an efficient officer than 
can be the result of six or seven years served solely at the fitters’ 
bench. Curer ENGInzer, R.N. 

December 22nd. 

Curriculum of training of engineer students for the Royal Navy : 


First and second years ... ... ... Fitting shop 

8 months Fitting shop 
Third year +1 Pe .+ « .-. Torpedo shop 

3 ae .- «. ... Fitting afloat 

ee «- . . Fitting afloat 

fi ss EE eee ba <a pro shop 
. - ks eae eg, a 

Fourth year 1 pe Ey , 

1 ie .:+ «se «ee Pattern shop 

2 ie -+ «+ + Boiler shop 

3 eK -s see see Fitting afloat 

2 *. .. ... ... Ship construction 
Fifth year <1 3 ess see eee Pattern shop 

1 Be re 

5 a Drawing-office 


School.—Two mornings and two evenings a week. Voluntary 
classes and special lectures in addition in evenings. 

During third and fourth years one evening—two hours—a week 
is spent in drawing instruction instead of school.- 

Engineering lectures, from 3 to 4.30 p.m.— 


First year 12 in number) 

ee OS tier Pc PP Students leaving 
Third ,, Bt” pent BS pe - factory at 2.30 
Fourth... .:. «2 Fe ‘a on lecture days 
|; Page eicga 5 


Other lectures in special subjects given at convenient times in 

lecture-room :— 
Metallurgy, about 
Engine design ... ... Ps 
Workshop appliances... 24 - 
Electric lighting... ... 6 9 
Mechanical drawing ... 12ormore_ | 

Instruction in machinery undez way is given in H.M.S. Sharp- 
shooter, which commissions from 1st March to 30th September for 
the purpose. Here students do all the functions of watch-keeping 
from stoking upwards. Each fourth-year student averages six 
days and twelve afternoons at this work, and fifth-year students 
about half as much again. All repairs made good by students at 
end of season. 

At the end of the second year an intermediate examination is 
held, for which the total marks in obligatory subjects are 3700, and 
students who fail to obtain passing marks—1480—are dismissed. 

At the end of each year examinations in engineering and other 
practical subjects are held, and after two years students are required 
to obtain 30 per cent. of the maximum marks to pass and be 
retained. 

Proficiency in practical engineering and shipbuilding are con- 
sidered essential in all examinations. 

At the final examination at the end of the fifth year, those who 
obtain 60 per cent. on the combined total of the obligatory and 
optional subjects are allowed to proceed to the Royal Naval College, 
Greenwich, for a further course of instruction—this is for nine 
months, except for the three or four who come out at the top of 
the list ; these remain for two further periods of nine months each. 

Those who obtain 50 per cent. and 30 per cent. respectively are 
granted second and third-class certificates, and go to sea as pro- 
bationary assistant engineers, when for two years they may be 
regarded as completing their training. At any time those students 
who fail to make satisfactory progress, or give no hope of becoming 
efficient officers, will be discharged from the service. 

During the whole of their training the engineer students are 
borne on the books of one of H.M. ships, and are under naval 
discipline. They are also drilled and taught how to use the rifle, 


12 in number ) 

ee | Each taking about 
one hour from 

| factory time 


Cc. 
The following are the subjects taken at the final, or fifth-year, 
examination :— 


I.—Obligatory. IL— Optional, 


General paper in elementary | Higher algebra, trigonometry, 
mathematics and mensuration and conic sections 
Statics, hydrostatics, hydraulics | Differential and integral cal- 
Dynamics culus 
Practical physics 
y Design of details 
Applied mechanicsandgraphical | Engineering 
statics Total marks. 3200 
Elementary theory of mechanism mee eae, SO 
and machinery 
Heat, combustion, and metal- 
lurgy 
Steam and the steam engine 
Practical engineering 
Workshop appliances and 
practice 
Mechanical drawing 
Total marks, 6800. 





VENTILATION AND HEATING. 

Str,—I fully concur in the opinion expressed in your issue of the 
14th December last, by your correspondent Mr. Alfred J. Allen, 
as to the desirability of keeping ventilation and heating for ordinary 
purposes as simple as possible. His suggestion as to a vertical 
shaft at the top of a room being provided with a lamp underneath 
it to create a vacuum is undoubtedly a good one ; as indeed are his 
other ideas. It seems to me though, that one of the best systems 
extant for ventilating and heating is that obtainable by a heated 
air apparatus. There are many such in existence ; a stove heated 
with either coke, or preferably by gas, is placed in a cellar, ducts 
from which lead into the rooms required to be heated, having 
gratings at the floor level, through which a constant stream.of 
heated fresh air is flowing. 

At the works here I have had fixed for some time a warm-air 
gas stove, which has given perfect satisfaction. Pure air enters 
from the outside of the building into a chamber at the base of the 
stove and is passed through a series of vertical tubes, around which 
the gas passes on its way to the flue exit, these tubes therefore 
draw a regular supply of heated fresh airinto the room. Inone of 
the tubes a water suppy is arranged for if required, to keep the air 
moist, but this in my opinion is not wanted except in special cases 
arising from illness, such as those of bronchitis, asthma, or chest 
and lung affections generally. Many advantages are at once 
apparent from this heated air system. 

‘The air in the room is constantly being changed by the continuous 
supply of hot fresh air. Exhausted and impure air is drawn up 
the chimney by a provision of orifices in the chimney plate at the 
floor level. No draughts are possible, as the air in the room is 
necessarily under a small pressure; and the oxygen required for 
combustion is always supplied by the incoming hot fresh air. 
Indeed all the advantages of the plenum system are secured without 
any complicated system of mechanical appliances or apparatus. 
Doubtless the various makers of such stoves could and would 
enlarge upon their good points, but in my opinion some such design 
is the best form of stove for ventilating and heating purposes, 
The uniform temperature of every part of a room so ventilated and 
heated is a great advantage. The principle is one which will cer- 
tainly commend itself to your readers. : ‘ ; 

Perhaps Mr. Allen will give the matter his consideration and 
express his views thereon. 

EpwarbD A. HaRMAN, Engineer and Manager 

Gasworks, Huddersfield, December 19th. 
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GERMAN BATTLESHIP, WITTELSBACH. 


GERMANY, more even than we are, is convinced that battle- 
ship fleets should be homogeneous. So much so is this the 
case, that: though paper sacrifices have been made to remedy 
the worst defects of the Kaiser Friedrich III. class, the 
original standard ship, other defects have been repeated. 

The Kaiser Friedrich is a well-known ship, and though no 
single plan published of her in England is absolutely correct, 
the error is confined to a single particular. We refer to the 
big guns. In the Naval Annual and in all other annuals 
these are shown as turrets, without armoured bases. This 
is-incorrect ; the real mounting is exactly like that in the 
Wittelsbach, Fiirst Bismark, &c., that is to say; a barbette, 
with a hooded shield above it. This makes the Kaiser 
Friedrich a much better ship than she looks on paper; but 
the main defect, the mounting of the 6in. guns at a great 
height, with no protection to their bases other than the 
armoured hoists, remains. It is the penalty that accom- 

















muzzles nearly touching the sighting hoods of the after 
big gun turret, two more 6in. and some $8-din. fire 
more or less over it, and two other Gin, send a blast 
on either side to swell the total. This means a con- 
stant volume of flame and heat, to say <= the 
noise and smoke—for smokeless ‘powder is not absolutely 
smokeless—around the man sighting the 9-4in. Will he or 
his eyes survive it, and if he does, where will his projectiles 
go? This thing the Germans would look to have realised, 
for the Wittelsbach—as an a of the plan will show— 
is free from this defect. But the minor edition of it forward 
remains. The mere expectation of a blast will ruin any man’s 
nerve ; indeed, anticipation is worse often than reality. 

It may, of course, be argued that there still remains a very 
fine arc of fire to each gun, and to some extent this is true, 
but only to some extent. In the Kaiser Friedrich there is 
‘« interference ” all round save on the broadside ; and one has 
only to compare her with any new French ship—in French 
ships the end-on fire is quite as eagerly sought—to see how 





corse: ob Bin eon 
—. Sis ge “hen watt oe it reats , 
Coal capacity) <: .. <. 2) 2) About 1200 tons 


The armour is all Krupp system. In addition to that 
noted above, there is a belt 10in. or 9in. thick amidships, 
reinforced by a protective deck 3in. thick, and by coal pro- 
tection. At the ends the belt goes down to 6in. In British 
ships Qin. or Sin. is held to suffice. 


Amidships there is a Gin. redoubt, above which is the 
battery, and above again turrets, all Gin. in thickness. The 
battery ports are indented so as to give a wide angle of firo. 
The 3°din. guns, it will be noted, are grouped in pairs; and 
it is characteristic of the ship that there are plenty of 
spaces without guns in them. German design, hitherto, 
has exhibited a marvellous fancy for guns all over the ship 
and in every possible place. Other details are sufficiently 
obvious from our illustrations. 
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THE FURST BISMARK 


panies the advantages of a lofty gun position. We tremble | 
to think of the effect of a big shell bursting underneath all | 


that nest of artillery. In the Wittelsbach this—the great 
defect of the Kaiser Friedrich III.—is remedied, and much 
of the lofty altitude sacrificed. 


Another defect of the Kaiser Friedrich is the very ingenious | 


end-on fire. It is exactly the sort of thing that various well- | 


meaning landsmen critics have called for here. It is essen- 
tially pretty, and also essentially non-nautical, for it is 
marred by certain hard facts. For instance, when a gun is 
fired, it does something more than project a shell. It also 
projects a volume of flame and a concussion known as the 
blast. Even from a 12-pounder the blast is such that anyone 


| feel our ground enough to set 
| down as a defect. We refer to 


at an open port-hole underneath is buffeted by it. Were he | 


in the act of firing with rapid aim through that port-hole, 
he would be as likely to hit the moon as the object aimed at. 


Now a Gin. gun, instead of a charge of about 121b. of cordite | 





Tue Wirretspacu.—Diagram to show the arcs of fire. Outer series of 
circles 9-4in., middle series 6in., inner circle 3-4in. guns. In the outer 
and middle series, each circle indicates the arc of a single gun. In the 
inner circle the separate arcs are not shown, but the number of guns 
bearing on any given point is stated. 


or other modern powder, will have a charge of about double 
that amount, and a blast considerably more than double. 
A big gun, again, has an enormous blast, out of 
all proportions to the relative increase in size. The German 
9-4 may not be as bad as the 110-ton gun, the blast of which 
in the Sanspareil once stove in a deck and killed a man 
sleeping below, and on another occasion wrenched away 
much solid metal; but if a man stood directly below it when 
fired, the collection of enough charred remains to justify an 
inquest would entail considerable difficulty. Inside a case- 
mate he is, of course, largely protected from the concussion, 
but the back fire can still get at him through the port. In 
our Majestic class we have found that 12-pounders under the 
big guns cannot be manned without grave risk of accident 
when the big guns fire on the beam. Now, wherever the big 
bow guns of the Kaiser Friedrich III. fire, it seems to us that 
they must drive a back fire into a casemate packed just below 
them. “In the Wittelsbach this same defect exists. Of the 
eight 6in., two 9-4in., and six 8-4in. that can theoretically 
be fired right ahead, and make, on paper, such a fine 
“energy of fire,” we believe only a fraction could actually be 
employed. Similarly, aft in the Kaiser Friedrich—this 
defect is remedied in the Wittelsbach—two Gin. have 





| equally useless at anything 


| Witte’s' ach a leaf is taken out 
| of the French book to a con- 


much more practicable are our 
neighbours across the Channel 
than the Germans. In the 


siderable extent. 
Yet another peculiarity of 
both German types we cannot 


the big guns, which are 9°4in. 
only. Every other nation has 
adopted the 12in. The 9-4in. 
has very good penetration, but 
it is absolutely useless against, 
a modern belt or turret. On 
the other hand—so greatly has 


| armour improved—the 12in. is 0 25 60 100 
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| over 2000 yards. More, no 


12in. in existence could get 
to the engines of most modern 
ships, save at very close range indeed. The battle of the 


| future will, therefore, see more and more reliance placed 
on shell. Presumably the German argument is that chances 


to use shot will rarely occur; that a big shell between the 
big guns will put them out of action as surely as a shot, 


| while as a 9°4 will fire rather quicker than a 12in., it is more 


likely to hit. 
All this may be true. The only thing is that the same 


| reasoning applies to an 8in., or even a 6in., for in a given 


time most-guns discharge shell doing equal damage: it is a 
choice between many small and few big. The few big, how- 


| ever—so experience has shown—do a damage quite dispro- 
| portionate to their size. An Sin. shell of 2001b. will burst 


| far more destructively than two, or even three, Gin. of 100 1b. 
|} each. Presumably there is virtue in the concentrated blow. 


| If all this reasoning is followed, all that remains is to select 


| a gun that gives the best mean result, and presumably the 





Germans favour the 9:4 as a big shell gun, for much the 
same reason as other nations have selected the 12in. in pre- 
ference to the 13°5in. or 16in., once more powerful than the 
12in., and which would certainly be infinitely more powerful 
if of modern make. 

A 16in., on the lines of the 12in., Mark IX., would get 
through the thickest armour at almost any range—for that 
matter, a new 13-5in probably would. As things stand, and 
thinking only of ships now completing or building, the 
question whittles down to this. A 9-2in. frankly disclaims 
any armour-piercing ability; the 12in. is impotent against 
turrets or vitals at most ranges, but in most cases it can 
drive in portions of the water-line amidships. Can these 
holes be plugged, if made?* Are they at all likely to be 
made? The selection of the heavier or the lighter gun really 
turns on little but that. Handiness, and so on, does not 
enter, for the 12in. IX. is as much a quick-firer as the 9-4in., 
and quite as easily managed. It is not even certain that its 
rate of fire is less. It is, to be sure, a good deal heavier, so 
that weight saved on the lighter guns can go in extra 6in.,and 
such like, but that is about all. 

Particulars of the Wittelsbach are as follows :— 


Displacement .. .. .. «+ «+ 12,000 tons 
re ee eare ray |S 
Sure ° Se. oe he ae ee 
Draught <. .. oes 
Guns—Primary .. .. Four teh in 10in. barbettes and 
cu 3 
» Secondary Eight 6in. in a 6in. battery. 
Four 6in. in turrets (6in.). 


Four 6in. in casemates (6in.). 





»  Tertiary.. . Sixteen 8-4in. (20-pdrs.). 
Twelve 1- 
Eight machine : 
Torpedo.. .. Five submerged, tubes (one of 
them in bow). 
*A Tito. cuter Deke bandanas Sayan rae Sft. to 10ft. at exit. The 
piece driven before the shot — up, and would tear to pieces any bunker 
walls or any cofferdam that it touched. 
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The accompanying diagram shows the arcs of fire of various 
guns, and the number that train on any given point. The fire 
before the beam is, it will be noted, better than the fire astern, 
which is presumably an indication that Germany expects 
to attack in the future. French ships exhibit a tendency 
in the opposite direction, and French tactics trend to those 
of a “runaway” order. By this we do not mean flight ; but 
a determination to make use of such facts as that it is easier 
to shoot straight if you are firing astern. The difference is 
not very much, but coupled with other differences alluded to 
above, is a tolerably clear indication that a brighter intellect 
is the deus ex machina in French designs than in German. 
The assumption is, too, that it is carried into details of the 
sort that one does not hear about. French ships look very 
bad on paper in certain respects, and there is a great 
tendency over here to decry many things that are essentially 
French in design; but we are bound to admit that if one 
carefully and honestly examines any characteristically French 
thing, a reason is always to be found at the bottom of it. In 
German ships there are few signs of this careful reasoning, 
though it is what one would expect to find. This is curious 
enough to be noteworthy, 

What, for want of a better term, we may call the evolution 
of the Wittelsbach class is of some interest. The germ-idea 
is to be found in the Fiirst Bismark, which is by way of being 
an alternative design to the Kaiser Friedrich. She is called 
an armoured cruiser, but cannot be so regarded. Her armour 
is a little thinner than that of the Kaiser Friedrich, and she 
carries twelve instead of eighteen 6in. guns, in revenge for 
which—as the French phrase runs—she has a little more 
speed. Now, in the Fiirst Bismark we find the 6in. armoured 
battery topped by turrets, and other guns in casemates or 
turrets, well away. . 

In the modified Fiirst Bismark, the Prinz Heinrich—a 
vessel with which THE ENGINEER dealt at length not. long 
since—we find armour placed under the battery, and the 
battery grown inimportance. In the Wittelsbach precisely the 
same idea is visible, only still more guns go to the central group. 

Whether the Germans have really reached their standard, 
as they imagine, is another matter. Probably it is a tem- 
porary one only; the Kaiser Friedrich III. used to occupy 
this position, but she has not held it long. However, for the 
present, no new German ships are to deviate from the 
Wittelsbach design. 





Ir is stated that in a village called Fletching several 
wells have been closed by the local authorities in consequence of oil 
having been discovered in the water. It is imagined that this oil 
is petroleum, as at Heathfield, not far distant from this place, 
many traces of petroleum deposits occur. There jis also a supply 
of natural gas in this village, which has been utilised for some time 
past for lighting the railway station, 
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THE PRODUCTION OF DISTILLED WATER FOR 
ICE-MAKING PLANTS.* 
By Hat Wittias, A.M.I.M.E., A.M.LE,E, 
of water for has to the 
THE process much ice-making ry yp ~ 


recent years that used to any extent for table pur- 
and, the demand small, the imported natural 
has been sufficient to su all wants. 


bably as as natural ice can be; but unfortunately as the 
es has been | on the market which has 
Sails, sok a dammed bes apron ie gee 

uiries have been a 8 up for hygienic 
ox or, in other words, artificial ice made jabeme istilled water, 
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the lower portion of A! 
2, It will thus be seen 
vacuum is started in the condenser, it will be felt in decreasing 
power throughout the apparatus, Now, if a vacuum of 4in, to 
5in., corresponding to a tem- 
perature of 203 deg. Fah., is 
maintained in A, the water 
in it will readily be evapo- 
rated by the exhaust steam 
from the engine at a tempera- 
ture of 223 deg., and the 
vapour from this pan will 
readily boil the liquor in A! 
prc vacuum of l4in., cor- 
responding to a temperature 
of 182 deg. Fah., and the 
vapour from that will readily 
boil the liquor in A? under a 
vacuum of 25in., co nd- 
ing toa temperature of 125 


deg. Fah, 

hen the apparatus is at 
work the exhaust steam enters 
through the pipe B and boils 
the first effect A, the con- 
densation being withdrawn 
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through the pipe D and re- 
turned to the boiler. The 
vapour from ed ee through 
the pipe E and boils the se- 
cond pan A}, The vapour | 
given off by the boiling water | 
in A! boils the water in A?, | 
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DISTILLING PLANT FOR ICE FACTORY 


and it is to the fact that this demand can be readily and economi- 
cally met that the great impetus which has recently been given to 
the establishment of ice factories is due. 

The early manufacturers of ice were quite content to turn out 
an article which was cold and nothing else. No special care was 
taken to make the ice either pure or clear, and the cans were filled 
direct from the public water supply, or with water pumped from a 
well on the premises, 

Given a pure water supply, it is quite possible to make clear ice 
direct from the water by agitating it during — so as to expel 
the air, and there have been many inventions to obtain this end, 
but they are very nearly all open to some objection or other, the 
majority being cumbersome in themselves, unreliable in their per- 
formance, and very much in the way when the cans have to be 
taken out of the tank. They also have to be carefully watched to 
prevent their being frozen in, 

Clear ice can be made from ordinary water by means of the cell 
and plate systems. The former, however, is very little used, and 
the latter is open to objection on account of the length of time that 
the blocks take to freeze, and consequently the size of plant 
necessary for a given output, 

All the troubles relative to these processes can be avoided by 
distilling and de-aérating the water before it is put into the 
freezing cans. This process has met with tt success, and its 
objects may be summarised as follows:—({1) The de-aération of the 
water. (2) The purification of the water. (3) The making, with 
absolute safety from contamination, of clear pure ice from water 
obtained from a well sunk on the site of the factory, so saving the 
expense of buying the water from the public supply. 

Further, there is no doubt that the public prefer clear ice to 
semi-opaque ice, and that they will be willing to pay a higher 
price for it; also there is a commercial value attached to the 
expression, ‘‘ Ice made from pure distilled water,” as signifying 
freedom from pathogenic bacteria. 

The distilling plant which is most commonly used in ive factories 
is shown diagrammatically in Fig.1. In this arrangement the dis- 
tilled water is obtained by condensing and purifying the exhaust 
steam from the engines, -hve steam sop ded to make up any 
deficiency. Referring to the diagram the exhaust steam from the 
per ae engines and other machinery comes up the pipe A, 
which is fitted with an automatic relief valve, loaded so as to give 
the steam a back pressure of about 5 1b. on the square inch, and 
also for use in case it is necessary for any reason to exhaust direct 
to the atmosphere. When the distilling apparatus is in use this 
valve is poe and the exhaust steam is passed through the steam 
scrubber B, where it is robbed of its grosser impurities, such as 
lubricating oil, &c., into the feed-heater UC, which may be of some 
well-known type, such as the Berryman. From this it passes into 
the surface condenser D. As there is no vacuum, no air pump 
is required, and the condensing water is the waste from the con- 
densers of the refrigerating agent. As soon as the steam is 
condensed it runs off into the re-boiler E, where it is violently 
re-boiled by a steam coil. Any air it may have absorbed is 
driven off, and the grease passed by the steam scrubber, and 
otker solid matter, rises to the surface and is skimmed off 
through the pipe E!. Preferably the skimmer should be a 
separate vessel. From this vessel it flows into the cooler F, 
where it is cooled. It then passes away to the filter of charcoal or 
other substance G, and, after ing through the final filter H, 
flows away to the storage Sieike which is kept carefully covered, 
and in due course fulfils its destiny in the ice cans. 

It will be seen that the purity or otherwise of the distilled 
water depends entirely on the amount of attention that is given 
to the re-boiling and filtering apparatus, and there is only ‘‘a 
man” with his own idea of » Ra sem between success and ‘‘a 
taste in the ice.” It is not the most economical method, as no use 
is made of the latent heat of the steam. 

In considering the question of distilling water, it must be realised 
that at —— cage it takes 966 B.T.U.’s to turn 1b. 
of water at 212 deg. Fah. into 11b. of steam at the same tempera- 
ture, while afterwards it only requires the addition of 126 B.T.U.’s 
to raise that pound of steam to 1001lb. pressure on the square 
inch, The 126 B.T.U.’s are used up in the steam engine, but the 
966 B.T.U.’s remain in the steam, and have to be taken out by 
the condenser before it can be turned into water. This latent heat 
requires coal, and so costs money to make, and it is only right that 
it should be made use of if possible. Fortunately the means of 
doing this are ready to hand, and by the use of a double or triple 
effect it is possible to utilise the latent heat and obtain the boiling 
and evaporation of a larger quantity of water than is supplied to 
the apparatus in the shape of steam. A diagram of a triple effect 
of the most simple kind, as arranged for distilling water, is shown 
in Fig. 2, The principle on which it works is the physical law 
that in conden to a liquid the sensible heat of vapour is re- 
tained, while the latent heat is given up. In the diagram A, A}, 
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the vapour from which is | 
condensed in the surface con- | 
y denser. The water passes 

from pan to pan on account 

of the difference of vacuum, 
- and the distilled water is 
taken by the pipesI and J attached to the subsidiary pumps. 
Each pan can, when idle, be emptied by means of the pipes and 
valves K, 

In practice the tubes are generally laid horizontally with the 
steam or vapour inside, and about 6 lb. of water evaporated per 
square foot of heating surface per hour is very satisfactory. 

The pure distilled water is delivered from the pumps attached to 
I and Sand from the air pump of the condenser into a tank placed 
in some convenient position, from which it is taken and, preferably 
after passing through a Pasteur filter, is delivered to the ice cans 
through a proper filler. 

The advantages of this apparatus are :—(1) That by making use 
of the latent heat, for every pound of steam used in the first effect 
it is possible to obtain from 2 lb. to 24 Ib. of pure distilled water, 
instead of under 1 lb., as in the apparatus described in Fig. 1. 
(2) The steam from the engine, with all its impurities, is, after 
having the oil removed, returned to the boiler as feed-water, and 
is not used for ice-making. The disadvantages are:—{1) The 
back pressure on the engine causes water in the cylinders, and 
there is an absence of the economy obtained from working con- 
densing. (2) The large amount of heating surface which has to be 
provided, and therefore the increased first cost. (3) The trouble 




















| characteristic feature consists in film evaporation. 
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vity and without an air 6) The fact that the distilling 
eppartu is ontaly independent of 
ith regard to No, 
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surface considerably, ; 

In order to work a triple effect, it is necessary to have a certain 
range of pressure. Thus, if the exhaust steam is at a pressure 
5 Ib., then the vacuum in the condenser must be equal te 12 Ib. ; 
but if the exhaust steam is at a pressure of 25 |b., then there 
be no vacuum in the condenser. The process of interchange of 
heat between the various effects is exactly the same as already 
described, and the latent heat is made use of in exactly the same 


way. 

Unfortunately, as will be shown later on, though the live steam 
effect is an ——a valuable piece of apparatus, it cannot 
compete in economy with the same apparatus using exhaust steam. 
It is of great value, however, in cases where only a small portion 
of the ice produced is made from distilled water, as then the main 
engines can be worked densing, and y d in this 


a 





way. 

The live steam triple effect, as made by the Mirrlees, Watson, 
and Yaryan Company, of Glasgow, under the Yaryan patents, 1s 
illustrated in Fig. 3. Its principle of working is the same as the 
sextuple effect about to be described. The apparatus as used for 
exhaust steam is exactly similar in principle, but, of course, has an 
air pump ; and, owing to the greater heating surface required, is 
larger for a given output than the one illustrated. 

f course, it is quite possible to heat the primary coils with live 
steam, and have a high vacuum in the condenser; however, this is 
in a double or triple effect of no material advantage, but it is the 
only possible method of economically using the sextuple effect. 

A multiple-effect apparatus that has shown wonderful economy, 
and which has been extensively ay ae is known as the Yaryan 
evaporator. It is manufactured by the Mirrlees, Watson, and 
Yaryan Company, Limited, and is extensively-used in all parts of 
the world for distilling water. It is illustrated in Fig. 4, and its 
The principle, 
which is the same as used in the triple effect just described, will 
be better understood by reference to Fig. 5, which represents dia- 
grammatically a section through one of the effects. ‘The action is 
as follows :— 

The water to be distilled and to be afterwards used for making 
ice is admitted to the inside of the tubes through the pipes A. 
Live steam or the vapour from the preceding effect is admitted 
through the opening B, and plays round the tubes. As soon as 
the liquid, which is already nearly boiling, enters the tubes, it 
begins to boil, and, feeling the influence of the vacuum, it follows 
the course indicated by the arrows and continues to absorb heat 
until, finally becoming a mass of spray, it rushes through the tubes 
and impinges on the metal plates which cause the water to sepa- 
rate from the vapour ; the former, falling to the bottum, runs off 
through the opening C, to be further evaporated in the next 
effect; the latter passes away through the opening D to expend its 
latent heat in boiling in a greater degree of vacuum in the next 
effect the water from which it has just been evaporated. The 
condensed steam or vapour from the effect is withdrawn through 
the pipe E. This process continues throughout the six effects, the 
degree of vacuum in each depending upon the number. 

The feed-water is heated on the “‘step-up” principle. In the 
first instance, if the water is clean enough it is taken warm from 
the circulating water of the condenser. It is then exposed to the 
vapour of the last effect while this is passing to the condenser, and 
then to the vapour of the several effects constituting the apparatus 
until, just before entering the first effect, it is brought to the boil- 
ing point of that effect by the live steam heating it. 





A sextuple effect with a pressure uf 40\b. of steam in its first 
effect and a vacuum of 27in. in its condenser is capable. of produc- 
ing 44 1b. of pure distilled water for ever pound of live steam used 
in the first effect, but owing to live steam being a necessity its 















































Fiq. 2 


TRIPLE EFFET EVAPCRATCR 


of having to draw off the product of the various effects through 
vacuum pumps, and the expense of keeping these in order. 
These disadvantages can be overcome in a somewhat similar | 
apparatus which will give an equal quantity of water per pound of | 
primary steam, and in connection with which the refrigerating and | 
other engines are worked with a vacuum in their cylinders, their | 
exhaust steam being condensed in a surface condenser in the usual 





way. 

The first effect of the evaporator is quite independent of the | 
engine, and is heated with live steam from the boilers reduced to | 
a pressure of about 25 1b. to the square inch above atmosphere, | 
and the last effect exhausts into a condenser at atmospheric | 
pressure. The water to be evaporated passes through an exhaust | 
steam heater placed on the exhaust pipe of the engine, and between | 
the engines and condenser, and so reaches the first effect in a very 
hot state. 

The angie. gx of this apparatus are :—(1) No back pressure on 
the engine, and consequently an y in its steam consump- | 
tion, (2) The small amout of heating surface . (3) The | 
small space occupied. (4) The low first cost. (5) The conveni- 
ence of being able to draw off the product of the effects by | 








| except, perhaps, that of 


application is limited in ice factories where ample exhaust steam is 
usually available. The production of the various sizes is approxt- 
mately as follows, the primary steam being in all cases returned to 
the boiler as feed-water :-— 


Ih. 
Double effect .. .. .. -- - ~~ & 
Triple diect. .. .. «.. «. - ok ke 
Quadruple effect ae eae Sa 
Quintuple effect .. .. .. .. -- -- - @ 
Sextuple effect .. : 44 


It must be remembered that water produced by this means is 
ready for making clear pure ice without any further treatment, 
passing it through a Pasteur filter. 

Sometimes it is re-boiled to rid it of any air or permanent gas it 
may still have in it, but this is not . In any case the net 
result is that with a triple effect 2} Ib., and a sextuple effect 4} Ib., 
of pure distilled water, free from all pa’ ical microbes and 
ready for making pure clear ice, are obtained for every pound of 
boiler stenmn fod into the appareten or—in the Inter caso snd 
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assuming the evaporative efficiency of the boiler and coal to be 
only ag of water to a pound of coal—36 lb. of water per pound 
of coa! 

Having now described the various apparatus that are or might 
be used in producing pure distilled water for ice-making, it will be 
interesting to go into the question of the cost of the plant for 

roducing it, for it is useless to recommend an article unless it can 
os clearly shown that money or its equivalent can be saved by its 


use, : 

In most towns pure water can be bought at the rate of 6d. per 
1000 gallons, or 14d. per ton, sothat when ice is only wanted to be 
cold, and there is no objection to its being opaque, it obviously 
will not pay to distil the water. But, granting that it has been 
decided for various reasons that pure hygienic ice should be used, 








the plant is 35 tons, requiring 4°37 tons of coal, and costing £2 4s, 
per twenty-four hours. 

With No. 3 apparatus.—The 100 indicated horse-power engine 
is working to a condenser, and so is only using 25 lb. of steam per 
indicated horse-power hour, or 26°78 tons per twenty-four hours. 
But the steam for the evaporator is in addition to this, and 50 tons 
have to be evaporated in the apparatus at 24 to 1, which will 
require 20 tons live steam. Thus we have :— 


Tons, 
Steam used in the engine,say .. .. .. .. .. 26+5 
Steam used in evaporator, say we Siew’ The aoe 
Total steam used .. .. -. «. 46-5 tons, 


requiring 5°8 tons of coal, and costing £2 18s, per twenty-four hours, 








Fig. 3-LIVE STEAM TRIPLE EFFET EVAPORATOR 


the only question to be solved is—What is the cheapest and best 
method of producing it, taking the coal first and considering 
labour, interest, and depreci.tion afterwards? 

Four apparatus have been described:—No. 1, that shown in 
Fig. 1. No. 2, that shown in Fig. 2. No. 3, similar in principle 
to No, 2, but working with live steam. No. 4, the sextuple-effect 
evaporator. 


Let us now take a hypothetical case of a plant making 50 tons of | 
ice per twenty-four hours, and apply each method to it, allowing | 


throughout that 100 indicated horse-power is required. 
With No. 1 apparatus.—We have a 100 horse-power engine 


With No. 4 apparatus.—The 100 -indicated horse-power engine is 
worked to a condenser, and is only using 25 1b. of steam per 


| indicated horse-power hour, or, say, 26°5 tons per twenty-four 


hours. But the steam for the sextuple effect is in addition to this, 
and 50 tons have to be evaporated in the apparatus at 44 to 1, which 
will require 11 tons of live steam. Thus we have :— 


Tons. 

Steam used for engine, say .. .. .. .. .. o- 26°5 
Steam used forevaporator .. .. .. .. .. « H 

Total stom teed. 5. cw eee ee 5s cs ED 




















working under a back pressure of 5 lb. per square inch ; 35 Ib. of 
steam per indicated horse-power hour will under these conditions 
be a fair estimate of itsconsumption. This will represent 37°5 tons 
of steam per twenty-four hours as the engine exhaust. Thus we 
have :— 

Tons. 
Exhaust fromergine .. .. .. .. «2 «+ eo 87°5 
Balance to be made up by condensing live steam 12-5 





ern .. .. .. 50 tons evaporated, 


which at 8 lb. = 6°25 tons of coal, which, taken at 10s., would 
make the total steam used by thc plant cost £3 2s. 6d. 

Nore.—In practice more than 50 tons will have to be evaporated 
to make up for loss in filtration, skimming, &c., further increasing 
the cost. 

With No. 2 apparatus.—The engine is still working under a 
back pressure of 5 Ib., and using, say, 35 lb. of steam per indicated 
horse-power hour, or 37°5 tons per twenty-four hours. But this 
steam is being exhausted into the first effect of a 24 to 1 triple 
effect, so that the 37°5 tons would producé, say, 94 tons of distilled 
water, or nearly twice as much as is mess Consequently the 
evaporator will only have to work thirteen hours per day, the 
engines exhausting to atmosphere the rest of the time, and so 
working at a better efficiency—or an evaporator of half the size 
sas working for the twenty-four hours may be used. Thus we 

ave :— 
The engine working for 13 hours at 85 Ib. = 20-8 tons 
ll 301 


” ” ” b= 14-7 ,, 


Total steam used by engine .. .. .. 35-0 ,, 


The 20 tons used in the thirteen hours will produce in the triple 
effect 50 tons of distilled water. So that the total steam used y 





Fig. 5-ONE SECTION OF EVAPORATOR 


or, say, 4°7 tons of coal, costing £2 8s, per twenty-four hours. To 
summarise :— 


£.. a.a. 
No. 1 plant costs in coal per twenty-four hours $26 
No. 2 ” ” ” ” Pree fi ta 
No. 8 ri ft 5 . 218 0 
No. 4 ” ” ” ” - 280 


Here we may leave No. 1, for in dealing with this item it is 
necessary to generalise largely, as no reliable data exist as to its 
cost of installation, the exact practice and the apparatus employed 
varying largely with the will of the designer of each installation. 
It must be remembered, however, that though the first cost of the 
plant is probably low, there is a constant charge for epic 
material and for labour, the attention required being so muc 
greater than in the other systems, while, as has been pointed out, 
any attempt to economise in these two items is liable to give the 
ice a bad taste, and so spoil a freezing. The system, however, 
has been largely used in the States, and in some cases in 
England ; and, although the risk of getting impure ice is greater 
than with the other systems, there is no doubt that, where care 
and attention has been given to the cleanliness of the various 
vessels, its use has been attended with success, No. 3 system has 
already been commented upon, and its advantages and limitations 
pointed out. With regard to No. 2, the most serious disadvantages 
are the first cost and the back pressure on the engines, and conse- 
quent — of getting water in the cylinders, Where exhaust 
steam can be obtained in ample quantities, and there is no objec- 
tion to working the engines with a back pressure, its economy is 
most marked. Taking, for instance, the hypothetical example 
before referred to, the cost in coal by this system was £2 4s. per 
twenty-four hours, or, assuming the rar to be working full power 
for only six months in the year, say £401, The first cost of the 











pp oem would be about £1750 ; allowing 10 per cent. for interest 
depreciation, the total annual cost be £576. System 
thy costs £3 2s, 6d, per twenty-four hours, or for the six months 

70, 

Assuming that interest and depreciation, filtering material, and 
extra labour, would cost for system No. 1 —e total annual 
cost would be, say, £770, showing a saying for No, 2 of £194 per 
annum. In the above the triple effect is only working thirteen 
hours out of the twenty-four, if a smaller size were installed and 
allowed to work the twenty-four hours round it is easy to see that, 
as the first cost would be less, the saving would be greater. It 
must, however, be borne in mind that in a modern ice factory of 
any size the refrigerating machines are frequently required to deal 


| not only with the ice tanks, but with cold storage as well, and 
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Fig. 4-YARYAN EVAPORATOR 


there are also electric lighting and power machinery, pumping 
machinery, and possibly air compressors, and other auxiliary 
machinery. In fact, the power used in ice-making bears a com- 
paratively small proportion to the whole power generated. There 
are obvious difficulties in splitting the exhaust steam supply and 
working some of the engines under a back pressure to supply the 
distiller, and some condensing, and as it is out of the question 
from an economical point of view to run the whole plant under a 
back pressure for the sake of utilising a small portion of the 
exhaust steam in the distilling apparatus, it may be desirable to 
exhaust the whole of the engines to a surface condenser and have 
the distilling plant entirely separate and self-contained. In this 
case a live steam triple effect or a sextuple effect would probably 
be the best plant to instal. 

For instance, the first cost of a 50-ton sextuple effect working 


with live steam is about £1800. Allowing 10 per cent. for interest , 


and depreciation, this would represent £180 per annum. It costs 
in steam £2 8s. per twenty-four hours, or for six months £438, 
making a total of £618, which is only £42 more than No. 2, 

It will be easy for anyone interested in the matter to work out 
for themselves from the figures given the cost per ton of distilled 
water. When this is done it will be quite likely that they will say, 
‘Our water analysis is good, and the public seem very well 
satisfied with ice as we make it, and therefore we will not go to 
the expense of putting down a distilling plant.” There are many 
people who think in this way, and to these the author would point 
out that quite apart from the question of purity and the other 
advantages already given, distilling apparatus may be made to pay 
for itself and cheapen the cost of production by quickening the 
rate of freezing, so increasing the output from any given plant. 
The manager of a cell, plate, or can system freezes slowly and at 
as high a temperature as practicable in order to let the air in the 
water escape and thus produce clear ice, but it is obvious that if 
there is no air in the water to make the ice opaque there is no 
necessity for these precautions, and that therefore the water may 
be frozen at a much lower temperature, and consequently much 
more quickly, and the ice will still be clear. This is the outward 
and visible sign of the econumy of using distilled water, and can be 
appreciated by anyone. Other advantages which have been dwelt 
on are equally potent, but perhaps not so easily appreciated. 

The various ways of producing the distilled water have been 
pointed out in the paper, but every case must be considered on its 
own merits, for conditions that exist and govern a decision in one 
instance may be, and often are, entirely absent in another. At 
the same time it would appear to be a fact that many ice factories 
waste much more coal than there is any necessity for ; there is 
now no occasion for any engine to work non-condensing, and, 
although practice is better than it used to be, there is great room 
for improvement, and the author hopes that the efforts he had 
made to point out the direction in one branch alone in which 
economies may be practised, will prove of use to those who are 
striving as all men should, to produce the best possible article at 
the least possible cost, and that ice manufacturers will realise the 
ordinary commercial advantage of placing upon the market an 
article of crystal purity and capable of being guaranteed, so that 
ice may be used with absolute confidence by all. 








In the village of Simmoyheim, in Wurtemberg, a new 
vil-lighting system has been installed. The system is described as 
follows :—From a large central petroleum reservoir, the oil from 
which the light is produced is distributed by copper piping to the 
different lamps, where the petroleum is vaporised a a special 
apparatus and burner. The light is said to be very brilliant and 
steady, and, as a very limited quantity of oil is used, the cost is 
slight. The royal Wurtemberg railroads have just concluded a 
contract with the company to put in a plant, according to this 
system, at the Cannstadter railroad shops at Stutgart, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE w be posnan’ a disa; ti 

h hie ti ae p than: vg Saeer adee ‘he 
ey contin’ al 0) 
last six or eight months have fallen. In addition to this 


ve had to contend abnormally high prices for 
other materials. ers 


ed prices, and to the increase 
of American and competition in the export markets which 
was ro Staff ire makers of orders, both these advances 


were withdrawn two months and the policy was a wise one. 
pe hese neue eee ne basis in face of the falling off 
in orders which had appeared would only have been to play into 
the hands of the foreigner. 

Common bars, as controlled by the Unmarked Bar Makers’ Asso- 
ciation, have not ong so prominent a part this year as last. It 
is true the pre m has. been active, and has even been the 
means of forming a sort of national association or committee which 
pees to regulate or take note of common bar prices the 

ingdom over. But success has not attended the well-intentioned 
efforts of the association ‘to keep up prices as it did in 1899. £10 
was the association figure when the present year started, and the 
maximum was touched at £10 15s. early in April. At the com- 
mencement of October, however, a reduction of £1 was declared, 
and, as a matter of fact, the figure had been merely a nominal one 
for some time previously. e 20s. reduction by no means, too, 
represents the actual state of affairs to-day. On the open market 
scarcely more £8 can be got as the year closes, and some sales 
are even recorded at £7 lis. Thus the association declarations 
have not followed the market down as they went - 

Hoops have seen adrop on the twelvemonth of £1 10s. to £1 15s. 
per ton, the £10 10s, of January having now become £9 to £9 5s., 
and nail rods and rivet iron have fallen in like proportion, to-day’s 
price being £8 10s. to £9 per ton. 

The sheet iron trade has through another unsatisfactory 
year—how unsatisfactory is seen in the troubles which are now 
dominant. Demand all the year has been much within the capa- 
city of the mills, and to make matters worse there has been little 
relaxation of the competition which for some time past has been 
the trouble of this trade from Lancashire, the Deeside, South 
Wales, and even the North of land. One of the main causes 
of the insufficient demand has nm the war in South Africa, 
which has almost paralysed the 5 ge coe of some of the galvanisers 
who are the chief buyers. In January sheets were quoted 
£10 10s, to £11 for 24 W.G., and they close the year at £8 10s., or 
a drop of £2 to £2 10s. Galvanised corrugated sheets started 
1900 at £15 f.0.b. Liverpool, and they are now £12 to £12 10s.—a 
drop, it will be seen, of £2 10s. to £3 per ton. 

Pig iron makers alike at the Staffordshire and Midland furnaces 
have not experienced so satisfactory a year as in 1899. Neverthe- 
less, considerable profits must have been made. The chief draw- 
back has been the notoriously high price of cokes and coal which 
has eaten up profits and made high contract prices, for pigs some- 
times wear a very different list to when viewed in the aspect of 
actual return to the — During the last three or four 
months of the year there has been a steady reduction of make 
brought about, and the pay re | out of furnaces occasioned by the 
lessened demand, and the inability of furnace owners to reconcile 
the maintenance of high fuel rates with the fall which, since April, 
has been going on in raw iron so long. 

Northampton, Leicestershire, and some similar brands of forge 
pig iron opened the year at 73s. per ton. At the April quarterly 
meetings the price had advanced to 75s. and 77s. 6d., while Derby- 
shires were quoted 76s. to 78s., and North Staffordsbire 77s. to 79s. 
These were the highest prices touched during the twelvemonth. 
At the July quarterly meetings quotations had got down to 70s. 
to 72s, 6d., and occasionally 75s. for Northamptons and Leicester- 
shires, and 71s. to 76s. for Derbyshires. Since then the decline 
has continued, until the end of the year finds Northampton and 
Leicestershire quoted 55s. to 60s., Derbyshires 56s. to 61s., and 
North Staffordshire forge pigs 57s. 6d. to 62s. 6d. Thus there has 
been a drop to date from the maximum of 20s, to 22s, 6in. in these 
classes of pigs. ‘Two years ago to date Northampton forge pigs 


were —— hands at 45s, per ton. 

South Staffordshire pig irons in January were quoted: Forge 

pigs, 70s.; part-mines, 75s.; all-mines, 77s. 6d.; and best ditto, 

. By April, cinder pigs had advanced to 72s. 6d. to 75s.; part- 
mines, 75s, to 77s. 6d.; all-mines, 77s. 6d. to 82s. 6d.; and best 
all-mines, 90s. to 100s. To-day values have fallen to: Forge pigs, 
57s. 6d. to 60s.; part-mines, 60s, to 65s.; all-mines, 62s. 6d. to 75s.; 
and best ditto, to 95s. The reduction from the maximum in 
Staffordshire metal has therefore been 15s. 6d. on common and 
all-mine pigs alike. At the close of 1898, or just two years ago, 
Staffordshire cinder pigs were amy Pog 45s, per ton ; part-mines, 
48s,; all-mines, 56s.; and best ditto, 

American pig iron competition has not exercised this market so 
much as several others of the leading centres of the kingdom, and 
its influence has been less directly felt. Still purchases of both 
American foundry and forge irons have been going on, and this 
buying has been a lever which consumers have made the most of 
in their dealings with both Midland and Staffordshire makers, and 
the circumstance that American iron was coming into the country 
has induced a certain degree of caution on the part of native 
sellers. The difficulty of buyers, however, has always been their 
inability to get anything like ——— supplies of the American 
iron, and to secure uniformity of composition. 

The steelmakers have, upon the whole, borne themselves with 
more even front throughout the year than ironmasters, though 
during the last four or five months there has been a good deal of 
— off both in demand and f caer The works have, however, 
mostly been fully employed. American competition in steel has 
been rather more pronounced in this district than in pig iron. 
Billets and tin bars for rolling down purposes have been the forms 
in which the American material has been chiefly coming in to 
Staffordshire, though constructional and wagon-building material— 
such as bars, angles, and plates—have not been wholly wanting. 

_Bessemer blooms and billets last Jan were quoted £7 5s.; 
Siemens, £7 10s.; rolled merchant bars, £8 15s.; engineering and 
bridge plates, £9 5s.; and girders and angles, £8 15s, The end of 
the twelvemonth finds billets £5 10s. to £5 15s.; best Siemens 

tto, £5 15s. to £6; merchant bars, £8 5s. to £8 15s.; plates, £8 
to £8 10s.; and angles and girders, £8 to £8 5s. These figures 
show a decline in billets of to 35s.; plates, 15s, to 25s.; and 
girders and angles, 10s. to 15s. per ton. 

Coal is down about 2s, per ton as the’ year ends, compared with 
the top boom prices for ironworks fuel of some two months ago. 
When at the maximum, fuel was selling at higher prices than for 
pong & thirty years previously. It closes 1900 at 15s, to 16s. per 
ton for ironworks sorts, and 8s. to 10s. per ton for slack, while 
furnace cokes are 20s., and foundry sorts 27s, per ton, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—With no iron Change meeting held in Manchester 
since Friday, and really little or no business through 


parcels imperativel uired, or here and there 
speculative operations for next pon aa sanauively low-cut prices, 


uotations can only be for the t as little more 
nominal. For La re pig iron ’ basis rates remain 
nominally unchanged, Lincolnshire ers have further 


list basis for delivery W with Lancashire nominally 
about 60s., less 24, and about 59s. net. For Middles- 
brough iron are sellers in the market at 60s. 4d., with 
makers quoting 62s. 10d. to 63s, 4d. net by rail Manchester. 
Scotch iron is quoted about 71s, for Eglinton and Glengarnock, 
and American foundry about 63s, net Manchester docks, 

In the finished iron trade makers’ list basis rates remain nominally 
unchanged until after the turn of the year, on the basis of £8 for 
Lai ire, and £8 to £8 5s. for North Staffordshire bars, but 
there are anticipations that these will have to be reduced, and in 
the meantime merchants are -to sell at about £7 15s. 
delivered Manchester district. Hoops and sheets are nominally 
about as last quoted. 

Prices in the steel trade are irregular, but any ———— are 
scarcely more than nominal, as there is little or no business — 
ne through. Local-made billets remain at about £5 10s.; stee 

rs and common steel plates range from £7 per ton upwards, and 
£8 would seem to be the full average figure for steel boiler plates, 
with makers in some instances open to offers even below this 
figure. 

The fairly long spell of exceptional activity or practi- 
cally all branches of the engineering industry, extending over the 
last four or five years, has for the most part been fairly well main- 
tained during the past twelve months ; but with the close of the 
year the tion outside one or two sections is not altogether very 
encouraging with regard to prospects for the immediate future. 
Taking the employment returns of the leading engineering trade 
unions as a fairly good index, these show, except that towards 
the close of the year there have been evidences of lessening 
demand for labour, no slackening of industrial activity generally 
during peo ye a portion of the past twelve months. The 
Amalgama Society of Engineers, which commenced with 
about 2 per cent. of the membership in receipt of out-of-work 
support, has been able to show a diminished unemployed 
list, 14 per cent. representing the average over a considerable 
period. The Steam Engine Makers’ Society, which has returned 
an almost continuous donation list of not more than 4 per cent. of 
its membership, with practically a clear book in many of the 
important Lancashire centres. The United Machine Workers’ 
Association has also practically during the greater portion of the 
year averaged from 14 to 2 per cent. of the membership in receipt 
of out-of-work support. With, however, all these undoubted 
indications of exceptional activity, the position has not been 
altogether so satisfactory as it would appear on the surface, and in 
some important branches it has been rather a pressure of work 
that been accumulating previously than of really new orders 
coming forward. 

The two important sections of engineering that have stood out 
prominently as altogether unaffected by the undoubted tendency 
towards slackening off in the near future that has been noticeable 
in other directions are the locomotive and general railway plant- 
building trades, and all departments of electrical engineering. 
Early in the year a large weight of work was coming forward 
for locomotives and railway stock generally, and a number of 
Lancashire firms had orders on their books to keep them fully 
engaged for a considerable time ahead. During June there were 
further large inquiries from the railway companies, and then 
again towards the close of the year the home and colonial railway 
companies were once more on the market with inquiries for loco- 
motives and rolling plant omg far in excess of what builders 
could entertain for anything like early delivery, most of them 
being fully booked over the whole of the following year. The 
enormous progress going on in the utilisation of electricity for 
motive power in works, for traction purposes, on tramways and 
railways, and for lighting, has necessarily given an unprecedented 
stimulus to all branches of electrical engineering, and works have 
not been able to meet in anything like satisfactory fashion the 
requirements of their customers, whilst the extreme pressure of 
orders seems more likely to increase than otherwise, and there are 
very few firms that have not more than sufficient work to carry 
them over the ensuing year. 

Apart from these special branches of trade, the outlook 
is unqueStionably less satisfactory than it has been, and 
the high cost of production has undoubtedly tended to 
restrict new operations. This has been particularly noticeable 
in structural undertakings requiring a large weight of 
material. Machine tool makers, who have generally been fully 
engaged all bgt the year, are in the position that they 
are running off orders more rapidly than these are being replaced, 
and here also the question of cost fe entered, although to a much 
more limited extent. Amongst heavy stationary engine builders 
business has been steadily on the decline, but in the smaller type 
of engines, and especially those suitable for electrical require- 
ments, activity has been fully maintained. The boiler-making 
trade, although never actually slack, has fluctuated somewhat, 
and here the high price of material has no doubt considerably 
influenced the placing out of new orders, but with steel plates 
rapidly agg oa 4 back to something like old rates, there may 
possibly be less hesitation in carrying out renewals and ry 
enlargements of steam plant. 

The shipbuilding trade on the Mersey, once an important centre 
of this branch of industry, is now almost sol2ly represented by 
Laird Brothers, Limited, of Birkenhead. They report, however, 
that during 1900 they have had a large weight of work passing 
through the shops, and the following vessels have been launched 
from the yard:—H.M.S. Mutine, steel single-screw, 600 tons 
gross, 1400 indicated horse-power, 134 knots; H.M.S. Rinaldo, 
steel single-screw, 600 tons, 1400 indicated horse-power, 
134 knots; H.M.S. Lively, steel twin -screw, 320 tons, 6250 
indicated thorse-power, 30 knots; H.M.S. Sprightly, steel twin- 
screw, 320 tons, 6250 indicated horse-power, 30 knots; 
H.M.S. South Stack, steel twin-screw, 1065 tons, 2750 indicated 
horse-power, 16 knots ; Campos Salles—foreign—steel twin-screw, 
900 tons, 1300 indicated horse-power, 13 knots ; and JustoChermont 
—foreign—steel twin-screw, tons, 1300 indicated horse-power. 
In addition to vessels launched the pany have turned outa 
large amount of engineering work during the year. The machinery 
of H.M.S. Implacable, of 15,000 indicated horse-power, has been 
fitted on board at Devonport, and is now ready for trial, whilst 
machinery of 18,000 horse-power for H.M.S. Montagu is in a for- 
ward state in the shops. 

As a rule collieries in this district have been kept fairly busy up 
to the holiday stoppages of the pits, and prices remain generally 
strong at recent quotations. With the holidays now set in, how- 
— usiness may be regarded as practically closed until the turn 
of the year. 

Barrow.—During the week there has been no great change 
in the condition of the Hematite pig iron trade. There is only a 
rather small demand for iron, and the Barrow Hematite Steel 
Company has found it necessary to blow out one of their furnaces. 
This brings the total number of furnaces in blast in the district 
down to thirty-six—a much lower number than for some time past. 
There is no disposition on the part of consumers to place orders of 
any Tea bulk, as there is a feeling that before long there will 








be a big drop in values, At present makers are quoting 70s. to 
72s. 6d. per ton_net f.o.b. for parcels of mixed numbers of 
Bessemer iron. Warrants are at 65s. 8d. per ton sellers, with 
buyers offering 6d. less, The p for the New Year are not 
over bright. Makers are fairly well off for orders. The stores of 
warrant iron stand at about 22,000 tons, 

The steel trade, during this week, is almost wholly closed down 
on account of the Christmas holidays. At Barrow all the mills are 





stopped. The orders held represent a fair tonnage of steel, but 
there is not . great deal of slew basieats offering in some sae 





of the trade. Steel shipbuilding material is not findi o 
demand at present. Steel ship plates are at £7 10s. per \ 
boiler plates are at £8 5s. per ton. For steel rails there is a fair 
demand, but the competition is very greatin the rail trade. Heavy 


to | sections are at £6 to £6 10s. Light rails are at £7 10s. per ton. 


Hoops are at £11 10s., and t a good trade. 

The demand for hematite iron ore is very good. On local 
account the consumption continues to be as much as raisers 
cope with, and on general shipping account the demand for 
best sorts is brisk. Prices are firm. Good average sorts are 
15s. 6d. to 17s. 6d., and the best classes of ore are at 22s. per 
Spanish ores are being imported at 18s. to 19s. per ton. Deliv 
coal and coke are in big request. j 

The engineering and shipbuilding trades are observing 
Christmas holidays. No new orders are to hand. 


g begs 








THE SHEFFIELD DISTRICT. 
(From our own 

CunisTMAs is practically a blank week in all departments of 
South Yorkshire trade. Prior to the holidays a good deal of extra 
work was done in the coalfield, with a view to —s supplies 
over the ‘‘ play” time. Although in several instances the, output 
was exceptionally large, the rule was quite the other way, several 
of the collieries working only a part of the week, and even that 
short employment resulted in a considerable quantity being put to 

. e question of railway contracts has not been definitely 
settled by the coalowners offering to give supplies at 14s. per ton. 
The railway managers are still holding off in the hope of getting 
better terms. Until this matter is decided, railway companies 
seem disposed to buy what they want in the open market, and 
thus the coal trade generally will remain in a state of uncertainty. 
Once the large railway contracts are arranged, business will take 
a firmer basis, and the lesser buyers come eae forward. At the 
same time, there is not likely to be a repetition of the old weakness 
in coalowning circles, upon which general managers usually depend. 
If itis true, as is freely stated, that several of the railway companies 
have agreed to pay 14s. 6d. per ton for Derbyshire coal, they ought 
not to “‘boggle” at 14s. a ton for South Yorkshire coal, which 
usually commands 1s, per ton more than that of Derbyshire. 

In house coal local consumers very naturally complain that 
whilst values are lower elsewhere, they are paying now as much as 
they did when coal touched its highest price. Merchants say they 
cannot help themselves, as coalowners decline to make conces- 
sions. Trade in household sorts is quiet all round, largely owing 
to the abnormally mild weather. Quotations remain practically 
unaltered, except for large transactions, for which easier rates 

revail. Best Silkstones make 153. to 16s. per ton, Barnsley 
ouse 14s, to 15s. per ton. 

Steam coal continues to be freely delivered on contract account 
for cena 8 and inland reyuirements, the call for the iron trade, 
however, being considerably weaker. Considering the season, the 
export trade is fairly well maintained, quotations sti!] keeping at 
15s. to 16s. per ton for best Barnsley hard coal. The tendency, if 
anything, is towards lower prices. The gas companies are not so 
urgent as they were, and deliveries are being made almost exclu- 
sively on contract account. A little more briskness is perceptible 
in engine fuel, but — being abundant, values remain unin- 
fluenced ; nuts, 9s. 6d. to 10s. 6d. per ton; screened slack from 
7s. 6d. per ton ; and pit slack 1s.a ton cheaper. In the coke trade 
there is no improvement to report, values still falling, and con- 
sumers giving every indication of still further attenuating require- 
ments. 

The development of new coalfields in South Yorkshire promises 
to be carried on most energetically during the new year. The 
railway from Old Roundwood Colliery to New Dalton Colliery is 
almost completed. Energetic preparations are in pi to open 
up the valuable coalfield lying between Rotherham, Shireoaks, 
Maltby, and Conisborough. There is a growing conviction 
amongst those conversant with the possibilities of the district that 
light railways would not be able to cope with the enormous traffic 
which is certain to be developed in a few years’ time. That view 
has been brought vigorously befure the North-Eastern and Hull 
and Barnsley companies, the directors of which, it is understood, 
have decided to lay down a permanent railway. Surveys are at 
present being made for a new line, — by private enterprise, 
to connect these two railways with Rotherham. 

The values of iron have fluctuated considerably during the 
year, but have not afforded such striking contrast as in previous 
years. On January Ist hematite pig iron, West Coast, stood at 
93s. 6d. per ton ; on April Ist at 97s.; on July lst it had dropped 
a shilling to 96s.; and on October Ist to 92s. 6d. Then came a 
period of sharper declension, the price when the large works set 
down for the Christmas holidays being 82s. 6d. In 1899 the values 
for the corresponding periods were respectively 67s. 6d., 69s., 78s., 
86s., 93s. 6d. In 1898 the prices began at 59s. per ton, rose in 
April to 59s. 6d., in July to 61s., in October to 64s., and in 
December to 66s. It will thus be seen that the course of the 
hematite pig iron market in 1899 and 1898 was from a low price to 
a high one, while in the year which is now closing it has been 
steadily falling from a high price toa low one. North-East Coast 
irons, it should be mentioned, are about 2s. per ton less than these 
prices. 

Coming to common forge iron we find that in January the price 
was 70s. per ton, which was maintained up to well beyond April, 
but on the Ist July it fell to 68s., in October to 60s. 6d.; and in 
December to 57s. 6d. In 1899 the price in January was 46s. 6d.; 
in April it had risen to 48s.; in July to 62s. 6d.; in October to 
68s. 6d.; and in December to 723. 6d. It will thus be seen that 
the top price of forge iron last year was 2s, 6d. less than the top 
price realised in 1899. During 1898 the highest price obtained for 
this class of iron was 45s. 6d., which was the closing rate of the 
year, the opening price having been 4ls., while the value went 
slowly up quarter by quarter until 45s. 6d. was obtained at the 
close of the year. 

The ‘‘ boom ” in the steel trade spent itself early in the autumn. 
On January Ist Bessemer billets were £9 per ton and Siemens 
steel £9 10s. In April the price was £10 for Bessemer billets, and 
£11 10s. for Siemens. The close of the year finds Bessemer down 
to £9 and Siemens to £10 per ton. There has been full employ- 
ment for the large part of the year, but there are fewer orders on 
the books for the next. A very distinct decline is noted in crucible 
steel. The outlook in this and other directions is not enco’ ing ; 
but considerable relief is reported from cheaper coal, which has 
— handicapped the iron and steel trades during the twelve 
mon 

The demand for guns has been incessant during the year, 
and Vickers, Sons, and Maxim, Limited, the only firm here 
who make guns outright, are fully occupied in all departments 
concerned in field artillery and ships’ guns ; other firms who make 
the tubes, gun jackets, &c., are also busy. Manufacturers of 
ge A ye, projectiles and the various —- of shot 
and shell have been actively e1 during the whole year, and 
1900 closes with full body for 1901. Very great extensions in 
all the military material departments have taken place within the 
last twelve months, and there is work for all the plant in this dis- 
trict and outside it. 

In the lighter departments of Sheffield industry the year has not 
been quite so good as was anticipated at the outset, and the pro- 
tracted war in South Africa has told severely against the Christmas 
and — Year ee — A a of work in engineer- 
ing, mill, mining, and similar specialities is bei t ready for the 
ae yy of the Transvaal and Orange River Colony to busii 

All the works engaged upon colliery specialities have had a 
so gp time, but marine and railway material has latterly 

len away somewhat, and the prospects for the new year are not 
so favourable as at the corresponding period of last year. 
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NORTH OF ENGLAND. 
(Fron ox ow Corresp: ndent.) 

Tuts being a holiday week, business is quiet, but is not more so 
than it has been hitherto this month. It is satisfactory, however, 
to be able to state that the rapid decline in prices which has been 
going on in the pig iron trade for over three months has been 
checked, and the reductions to be reported this week are not in 
extent anything like those that bave had to be recorded of late ; 
in fact, there is less fall in the week than has sometimes been made 
in asingle day. Jt was time, however, the sellers made a stand, 
the Pie, atin especially, as pig iron was coming down faster than 
the cost. of materials, and therefore of production, and they have 
arrived at rates which will notcovercost even with well-situated firms. 
It is noteworthy, as it is almost unprecedented, that the prices of 
pig iron since the middle of Gepteuber have shown one unbroken 
fall, not on any day bas there been the slightest recovery, and 
seldom indeed have the quotations stood even for two or three 
days at thesame. Every c! e, in fact, has been in a downward 
direction. The situation thus e serious for ironmasters, they 
were making considerably more iron than the market needed, and 
stocks were increasing at a rapid rate at a time when only iron at 
unprofitable prices could be ied to the stocks, and when, if the 
output continued to exceed the requirements, the value of iron 
would decline still more, and the loss increase likewise. It could 
not be expected that cost would decrease if the consumption of 
materials were kept up. 

[he ironmasters have adopted unusual steps in order to 
bring about changes in their favour—checking the downward 
movement in prices, and accelerating that in the value of 
materials ; in fact, they have determined to reduce output to the 
level of demand, so that they need not accumulate stocks, They 
will not again hold heavy stocks, especially when they would have 
to lay them down at prices which could hardly prove otherwise 
than unprofitable. The step they have taken, as they cannot do 
anything to increase demand, is to reduce production by blowing 
out or damping down some of their furnaces. Every furnace that 
needs relining or extensive repairs is being stopped, and so far 
this month 12 have been stopped, making 15 for this quarter, 
and to-day, out of 123 furnaces built in the North of England, 82 
are in operation, against 97 at the commencement of the quarter. 
Of these 15 furnaces stopped, eight are blown out, and seven 
damped down, while seven were making Cleveland ordinary iron, and 
eight hematite or basic iron. 

The firms stopping furnaces this quarter are all in the 
Middlesbrough district, and are as follow:—Sir B. Samuel- 
son and Co., four; Cargo Fleet Iron Company, two; 
Bolckow, Vaughan, and Co., four; Edward Williams, two; Wil- 
sons, Pease, and Co., one; North-Eastern Steel Company at 
Acklam Works, one ; Gjers, Mills, and Co., one. More will be 
damped down if necessary. The action now being taken is 
similar to that of 1886, when the production was reduced by 
20 per cent., but then the step was taken by concerted action, 
a definite arrangement being made among the ironmasters, 
now each is taking his own course. The situation is not 
so bad as it was then, seeing that in 1886 over 650,000 tons 
of pig iron was in stock in this district, now 100,000 tons 
will be the outside. But makers do not intend to allow them- 
selves to get into anything like so bad a position if they can help 
it, and will not throw away the good profits of the past few years 
by continuing to work at a loss. 

It is believed that the reduction of production now more than 
counterbalances the increase that has on going on in the stocks, 
for the rate at which pig iron is being made now is at the rate of 
40,000 tons per mouth less than it was at the commencement of the 
month. This action, coupled with that taken by the Scotch iron- 
masters, and also by those on the West Coast, must bring down 
the price of coke and other materials, and wages will have to 
come down where they are not regulated by automatic sliding 


scales, 

At Middleton Ironworks, Fighting Cocks, near Darlington, 
which have been idle for over fifteen years, one of the four blast 
furnaces will be blown in next month for the production of ferro- 
manganese, 

The price of No. 3 Cleveland G.M.B. pig iron has this week been 
steady at 52s. 6d. per ton for prompt f.o.b. delivery, this being 
the lowest figure that has been reported for it since April, 1899, 
and it is 27s, per ton less than the best price of the year. Little, 
however, has ont sold this week. Makers are not much disposed 
to sell iron just now, they want to wait in order to see the result 
of their new departure. No. 4 foundry is at 51s. 6d., and grey 
forge at 51s. Mixed numbers of East Coast hematite pig iron have 
ceased to fall, as they have for more than a racer a ip bat kept 
at 70s., which is only 17s. 6d. below the best figure of the year, 
and thus the value has not declined anything like so much as that 
of ordinary Cleveland pig iron. Rubio ore is being offered at 
17s. 6d. per ton delivered c.i.f. in this district. 

A considerable proportion of the finished iron and steel works 
are idle this week, and some will stop for part of next week also ; 
orders are scarce, and there is not enough on hand to keep the 
mills fully going, so there is no hurry about restarting. It is 
almost the same at the engineering and shipbuilding establish- 
ments ; they generally get days this week and three days 
next. Manufacturers have not further reduced their prices, as 
they are already below cost. The last has been abnormally high all 
the year, and it is hardly to be expected that producers will be able 
to declare as good profits as those of last year; indeed, there are 
cases where scarcely any dividend at all can be looked for by the 
shareholders, for the greater cost of materials has swallowed up the 
extra prices that have been obtained for the finished article. me 
manufacturers now have contracts on their books which will keep 
them going only a few weeks. In wages they have had no relief 
this year ; on the contrary, they have been advancing since selling 
prices began to decline, for they are based upon the realised prices 
of the iron or steel delivered during particular periods, and not 
that sold during that time. It is probable that the next ascertain- 
ment as regards the realised prices of finished iron will show 
another advance, with a further rise in wages. This week it has 
been announced that the wages of the steel millmen at Consett, 
which are based upon the prices realised by the company for plates 
during the last quarter, will have their wages advanced 24 per 
cent. for the first quarter of next year. The price of common iron 
bars is £8; best bars, £8 10s.; iron ship plates, £6 12s, 6d.; steel 
ship plates, £6 15s.; iron and steel ship angles, £6 15s.; steel boiler 

lates, £9 5s., all less 24 per cent., f.0.t. Heavy steel rails may be 
ught at £5 17s. 6d. net at works. 

The sudden death is announced this week of Mr. John G. Swan, 
ine oar J director of the Cargo Fleet Iron Company, Limited, 
Middlesbrough, and of the Bearpark Coal and Coke Company, 
who have one of the largest collieries in Durham county. He was 
born at Walker-on-Tyne in 1839, and commenced his commercial 
career in the office of Messrs, Bell Brothers at Newcastle, about 
forty years ago. 

The coal trade is quieter that it has been for a long time, partly 
on account of the holidays and partly because of the slackening of 
general trade and the smaller consumption of fuel. Prices are 
easier all round, and consumers hold off in the expectation of 
buying at still lower prices, The North-Eastern Railway Company 
has placed nearly all the contracts for its next half year’s supply of 
locomotive coal. It solicited tenders some time ago, but the 
figures quoted were so much above what the company was pre- 
gore to give, that the distribution of the orders was postponed. 

Vow that they have again been offered the customers asked con- 
siderably less than their first offers, and the business has been 
carried through. Abont.12s, per ton at the pit is that to be 
be paid, this being about the figure that was paid when the last 
contracts were made. Best steam coal can be bought at 13s. per 
ton f.o.b. Good coke is being sold at 17s. 6d. per ton delivered at 
the furnaces in Teesside, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been very little business doing in the iron and steel 
trades this week, in consequence of the ays. The pig iron 
market was closed from Friday 6f last week until Thursday this 
week, and the business done has been almost altogether confined 
to the requirements of speculators, as there is scarcely demand 
on the part of consumers. Scotch warrants are worth about 62s, 
- ton, and are understood to be rather difficult to obtain. 

rdinary Cleveland warrants are quoted 51s, 6d., and Cumberland 
hematite 65s. cash, these rates showing a decline upon recent 
figures. Scotch hematite is quoted 77s. 6d. per ton delivered at 
the steel works. 

Since last report one additional furnace has been put on hematite 

igs at Shotts, and one on ordinary, and another on hematite at 

loan Ironworks, the total furnaces now in operation in 
ner and being eighty-four, compared with eighty-one at this time 
last year. 

There is an impression that prices of warrants may improve to 
some extent before the close of the year in consequence of the 
more cheering accounts with reference to the American iron trades 
and the necessities of the bears, an oversold account being reported 
as open. Apart from these circumstances, there seems to be 
nothing in the present conditions of the trade here to justify any 
we of active business in the immediate future. 

prices of Scotch makers’ pigs are as follows :—Govan at 
Glasgow, No. 1, 63s. 6d.; No. 3, 62s. 6d.; Monkland, No. 1, not 
eg No. 3, 66s.; Carnbroe, No. 1, 69s. 6d.; No. 3, 66s. 6d.; 
lyde, No. 1, 77s.; No, 3, 66s. 6d.; Gartsherrie, No. 1, 77s. 6d.; 
No. 3, 67s.; Cilder, No. 1, 78s.; No. 3, 67s. 6d.; Summerlee, 
No. 1, 81s.; No. 3, 67s. 6d.; Coltness, No. 1, 83s.; No. 3, 67s. 6d.; 
Glengarnock at Ardrossan, No. 1, 76s. 6d.; No. 3, 66s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 67s. 6d.; No. 3, 66s.; 
Dalmellington at Ayr, No. 1, 68s.; No. 3, 66s. 6d.; Shotts at 
Leith, No. 1, Sls.; No. 3, 69s.; Carron at Grgngemouth, No. 1, 
78s.; No. 3, 68s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were small, being oniy 3797 tons, compared with 5317 in the same 
week of last year, showing a decrease of 1520 tons. The total 
shipments since the beginning of the year have been 320,333 tons, 
an increase of 53,702 tons, compared with those of the preceding 
year. The imports of North of England pig iron at Grangemouth 
for the week were 3505 tons, being 3241 tons less than in the corre- 
es week. Since the beginning of the year these arrivals 
show a total of 260,145, being 142,815 tons less than in 1899, 

The coal trade has been quiet both in the home and export 
branch The shipments have been reduced by the very rough 
weather at sea, and are the smallest of any week this year. The 
domestic consumption is smaller than is usual at this season, owing 
to the fact that the weather, though very stormy, is comparatively 
mild. The total coal shipments in the past week amounted to 
174,239 tons, compared with 181,795 in the preceding week, and 
177,637 in the corresponding week of 1899. Household coals for 
home consumption are not much altered in price owing to the 
difficulty in some cases of obtaining ——— during the holidays. 
The shipping quotations at Glasgow harbour are, for main coal, 10s. 
to 10s. 3d.; ell, 12s, to 12s, 6d.; steam, 12s. 3d. to 12s, 9d.; splint, 
13s, to 13s, 6d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE predominating feature of the coal trade in Cardiff last week 
was the rush to S ws off cargoes before the holiday influences 
became too marked. Colliers worked well, having their three idle 
days in view, and to secure as much funds as possible. In proof of 
the large number of ‘“‘strangers” now working in the coalfield I 
hear that from one booking station alone on Saturday 200 men 
went to North Wales, poo. be exodus from the colliery towns alone 
totalled thousands. While the colliers worked full time, owners 
and shippers were busy at ports. Thirty large steamers left 
Cardiff and twenty Barry on Saturday. Ten left Newport for 
foreign destinations, twelve for coastwise, and Swansea, Llanelly, 
and also the smaller ports were busy. Swansea coal shipments for 
the week totalled close upon 46,000 tons. 

It is currently reported that France now holds a stock of 
300,000 tons Welsh coal. 

There was a marked stiffness of price in all prompt business, 
What the quotations will be later on are matters of speculation, 
but on ’Change, Cardiff, Saturday, there were no fears of a great 
alteration, at all events for the present. It was the subject of 
comment that the railways had been able to force down prices a 
little in the Midlands and the North, and that in this respect 
Wales was better off, the only weakness of price being in the 
Swansea direction—a concession much needed to aoicnr needs 
of tin-plate manufacturers. The notable shipments of Cardiff on 
rst were four to Genoa, two to Port Said, one to Singapore, 
ten to France, two to South Africa, and one to St. He lena. 
Newport shipments were ely to France and Spain, with 
a large cargo general to the East Indies. Swansea prin- 
cipally to France. Attendance on ‘Change at each port was 
not very marked, the business being chiefly to expedite 
clearances. It appeared to be a general impression that a blank 
week was in front, colliers not working scarcely any until the 
closing days. The latest quotations obtainable, Cardiff, were as 
follows :—Best steam, 20s., 6d., 21s.; best ordinaries, 19s.; 
seconds, from 17s. 6d.; drys, 17s. to 17s. 6d.; best steam, small, 
lls. to lls. 6d.; seconds, 9s. 6d. to 10s. 6d.; drys and inferior 
sorts, from 8s. 6d.; best Monmouthshire, large, 17s. 6d. to 18s. 6d.; 
seconds, 16s, 3d. to 16s. 6d.; best house coal, 20s, to 21s.; seconds, 
17s. to 18s.; No. 3 Rhondda, 17s. 6d. to 18s. 6d.; brush, 15s. 6d. 
to 16s.; small, 12s. 6d. to 13s. 6d.; No. 2 in demand, Rhondda, 
poe: 9. Og 16s, 3d.; through and through, 13s. to 14s.; small, 8s, 
to 8s. 6d. 

Patent fuel remains at 19s. to 22s., according to brand ; furnace 
coke is selling at 24s. 6d. to 27s.; foundry, 27s. to 30s.; and special 
foundry, 34s. to 36s. A fine cargo of 2000 tons left for St. Rosalia 
on Saturday, and over 1000 tons patent fuel. 

In pitwood there has been a little droop in prices, consequent 
upon increased cargoes coming in, and I hear on ’Change that 
several e steamers are expected, which, with consignments of 
Irish wood, may keep oe low. Latest figures are 17s. 6d. to 
18s. ex ship, Cardiff and Newport, Mon. 

Iron ore has been coming in freely to all ports, though the 
storms in the Channel have interfered and have been attended with 
disaster and loss of life. The tendency of price is to lower figures. 
At present quotations, Cardiff and Newport, are 17s, 3d. to 
17s. 6d. A slightly better price at Swansea. 

On and after the 1st of January, 1901, the Dowlais Company 
will be carried on as Guest, Keen, and Co., Limited. 

At the close of last week 500 tons rails and fish-plates were sent 
from Newport, Mon., to Bilbao, and two consignments of steel 
billets came in, 504 tons for the Pontypool Iron Company, and 
508 tons for the Pontnewydd Company from Montreal. 

No iron and stee) quotations have been issued this week up to 
date of my despatch, but it is understood that the latest on Satur- 
day remains, which practically are the pecan ones given in my 
last Orders in hematite pig have fallen. It is reported 
that big orders for plates have gone to America, and that colonial 
orders for rails are likely to go as well, but in face of the strenuous 
efforts of Welsh ironmasters, I do not think this likely. A fair 
— of eS ae —_ 2 Ss —— however, 
that the new year ing in changes, wages generally 
will be lomsecd, and the pontion of ironmasters for competition be 


improved, 
‘ Swansea, the importation of American steel has 
formed of late a common topic, opinions varying considerably upon 


the point whether America is really able to put steel into the 
Bristol Channel ports at a profit, or whether a loss has not been 
suffered, and put up with for election or ulterior reasons. Good 
authorities are inclined to the opinion that the latter are f 
to 


and that the same practical foresight which enables America 
independent of this country, first in making its own iron rai's, 
then steel rails, and latterly tin-plates, is again in evidence. 
Those who take this view say t the ety ag enjoyed 
by the United States are due principally to e Superior 
ore, and the Pennsylvania fuel ~ ly. It follows that, as a 
difference of £1 per ton is obtained in the cost of pig, the basis 
material used in the manufacture of steel, the rivalry is conducted 
up to the complete gama of bar and billet, with an advantage 
to the American. It remains now to be seen whether, with re- 
duced cost of raw materials, fuel, &c., and lowered the 
prices of Welsh bar and billet cannot be so equalised that the 
superior merits of ‘Welsh and conveniences of o rg supplies 
will put the American behind in the competition. Interest is 

erally awakened with regard to the aspect of things as the 

ew Year opens. 

Swansea imported 666 tons of pig iron last week, 2500 tons of 
iron ore, and shipped the large total of 81,299 boxes tin-plates. 
The make of tin-plates was fairly large, 64,441 boxes. Present 
stocks are down to 121,490 boxes, as compared with 138,353 boxes 
= preceding week and 163,143 boxes at the corresponding date 
ast year. 

In anticipation of the quiet week to follow, most of the industries 
were in vigorous action last week, and it is reported that not a bar 
was in stock at the close for tin-plate purposes. At the Duffryn, in 
the Swansea Valley, two mills were at a standstill, three at the u- 
fort, and two at Pontardawe. This week most of the Morristown 
will be idle up to Thursday. At Upper Forest the steel-producing 
industry is in a serious condition ; two furnaces are idle, 

The sulphate of copper industry at Llansamlet is very brisk. 
With moderating weather some large cargoes of tin-plates are 
going to New York, and two to Odessa and Batoum. 

Promising reports are to hand of the spelter refineries. On 
Change, last week, it was stated that extensions are in good pro- 
gress at White Rock, Middle Bank, Dilwyns, Villiers, Vivians, 
and Swansea Vale refineries. 

On Saturday 3300 tons iron ore from Ergasteria came in for 
the Pyle and Blaina Company, together with 2452 tons manganese 


ore. 

Port Talbot receipts for twenty-five weeks have totalled £29,373 ; 
Taff Vale last week £19,675, an increase of £2120 on correspond- 
ing week, : 
ork was generally resumed in the steel works on Wednesday 
night. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Activity in theiron andallied trades continues to be very limited. 
A further slackening off in demand was felt in many branches. Pig 
iron is in very moderate request, quotations not showing any change 
against previous weeks. Foundry pig has been in fair request for 
immediate consumption ; other sorts of pig iron are more languid 
than formerly, and stocks increase. A very poor business only is 
done in billets, and there is next to no inquiry coming in for blooms ; 
makers, therefore, find it difficult to maintain the price of 
M. 115 p.t. that is quoted for billets, Offers in scrap iron have 
been increasing during this week and the last, and prices are 
accordingly somewhat weak. The position of the manufactured 
iron trade leaves very much to be desired ; activity at the rolling 
mills is insufficient, and the condition of some of the smaller works 
has been so unfavourable for some time past that it seems doubtful 
whether they will be able to continue operatious much longer. 

Bars in basic are quoted M. 125 to M. 130 p.t., and the latest price 
asked for Sinecas Martin bars was M. 140 p.t.; as billets are stand- 
ing on M. 115 p.t. and the costs of rolling are about M. 30 p.t., it is 
needless to add that the mills are losing and not gaining by the 
orders they receive. A general want of employment is complained 
of in the hoop trade ; the official quotation of M. 195 p.t. is only 
nominal, business is done at much lower rates, the mills being only 
too glad to secure an order, no matter how low the price ed 
upon. One works in the Rheinland is reported to have offered 
hoops at M. 135 +. last week. All sorts of tubes are in exceedingly 
dull request, and the Silesian works have, by raising the rebate, 
reduced their quotations. There have been rather more inquiries 
received upon the week in the plate business ; sheets, on the other 
hand, are weakly called for and oe show an alarming 
tendency to move downwards, offici Bag 150 p.t. is quoted, but 
offers have been made at M. 135 p.t. The wire mills find it difficult 
to maintain even a moderate activity, as next to no fresh work is 
given out ; the syndicate has recently reduced the inland quotations 
for the first quarter of next year from M. 185 p.t. to M. 150 p.t. 
Very few orders are secured in wire nails ; the business in hardware 
has been a trifle less languid than a few weeks ago, but prices all 
round are most unsatisfactory. 

The wagon shops are in regular but not very brisk occupation 
just at present ; prospects, however, may be considered favourable, 
as several orders of considerable weight will shortly be given out 
by the Railway Administration. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been, for November of present year, 
710,018 t., of which 134,742 t. were forge pig and Spiegeleisen, 
44,294 t. Bessemer, 399,446 t. basic, and 131, t. foundry pig. 
Output in October of present year was 742,720 t., in November 
last year 664,388 t. were produced. From January lst to 
November 30th of present year 7,630,952 t. were produced, 
against 7,384,231 t. for the corresponding period the year before. 

The North-Western group of the Union of German Iron and 
Steel Masters has requested the Minister of Public Work to grant 
a reduction in the tariffs for ore and also to reduce the freight to 
German, Dutch, or Belgian ports for all sorts of wire, as well as 
for wire nails, bars, drawn wire, rivets, axles. The decrease in 
export is considered the cause of this request. 

Both engine and house coal remain in good demand on the 
German coal market, ard coke is also briskly called for. The 
Prussian State Kailway Administration is reported to have placed 
orders fornext year’s requirements in coal—3, 000,000 tons—with the 
Rhenish- Westphalian Coal Convention at the old price of M. 11°10 

.t. All sorts of iron and steel remain in dull request in Austria 

ungary, only merchant iron forms an ption, a fair d 
having been experienced during the week. 

Here and there orders for delivery in the first quarter of next 
year have been placed, but the work given out is of small weight, 
owing to the general feeling of uncertainty which prevails in the 
iron and steel trades. Prices have not been officially reduced since 
former letters, but, of course, lower rates are willingly accepted 
wherever an order of some weight is offering. 

Supplies in coal being plentiful on the Austro-Hungarian market, 
the tone generally has lost a good deal of its former stiffness and 
prices have been a little easier than formerly. 

Belgian ironmasters may justly consider the present state of the 
iron business unsatisfactory in the extreme ; next to no fresh work 
is i out, and as the few orders previously booked are not 
sufficient to keep the mills and shops even moderately occupied, 
output is restricted and the working staff reduced at most 
establishments, 

The French iron market is, if ible, even more dull than the 
Belgian. The outlook all round is anything but hopeful, and many 
are expecting a further falling off in demand for the first months 
of the new year, 











THE most recent eas built at the Crewe works of 
the London and North-Western Company are ten eight-coupled 





mineral engines, 


% 






































‘Dec. 28 19C0 








AMERICAN NOTES. 


\ (From our own Correspondent.) 
New York, December 13th, 


Unt after the holidays there will be only a 
moderate demand for iron and steel polis 
according to present indications. Between 
November 10th and December 8th the larger con- 
sumers were heavy buyers of material, especially 
of plates and structural material. Some con- 
tracts extend far into next year. In other kinds 
less buying was done, and, in fact, fluctuations of 
prices have been not infrequent. Much uncer- 
tainty prevails as to nsumers are un- 
willing to take much risk, knowing that there is 
an enormous productive capacity at work. Many 
layers refuse to cover any further into 1901 than 
the work in hand demands, Those who control 
the ore situation will not fix prices until late in 
January, giving as a reason that consumers by 
that time may have decided to buy for summer 
delivery. The rush for shipyard and car factory 
work has not fallen off until within a week. 
Billets are held at 21 dols, at mill, and Bessemer 
at about 14 dols., an unusual difference. Bars 
are active, and the mills of the Republic Iron and 
Steel Company are busy, All the great combina- 
tions are exercising a strong hold on prices and 
production. The general belief is that the sales 
for 1901 will considerably exceed those of 1900. 
Iron and steel masters express themselves as well 
satisfied with the situation, and feel that better 
conditions await them. The latest steel com- 
bination was effected in this city last Friday, and 
emphasised the fact by an advance of 1 dol. per 
ton, Among the companies entering this com- 
bination are the Carnegie Steel Company, 
Federal Steel Company, National Steel Company, 
Jones and Laughlin's, Tidewater Steel Company, 
Worth Brothers, Lukens Iron Company, Central 
Iron and Steel Company, Pottstown Iron Com- 
pany, and Glasgow Iron and Steel Company. 
The eastern millowners stand in dread of the 
competition of western mills, because of reduced 
freight rates. There isa report abroad that the 
Carnegie Company will build a large steel plant 
near Conneaut or Astabula, on Lake Erie, 150 
miles north of Pittsburgh. Work at locomotive 
works is very good. The Norfolk and Western 
has ordered ten at the Richmond Works. All 
ocomotive works are oversold for months to come. 
General business conditions are good. ‘The labour 
of the country was never more fully employed. 
Jobbers and wholesalers report a large volume of 
business—a little less than last year ; but there is 
no speculation in this year's business, and prices 
are lower. Congress is in session, and has before 
it schemes to expend several hundred millions 
of dollars, among which are the ship subsidy 
measure, 








LAUNCHES AND TRIAL TRIPS. 


SUTHERLAND, steel screw steamer; built by, 
William Doxford and Sons, Limited ; to the order 
of, The Sutherland Steamship Company, Limited, 
Newcastle; dimensions, 340ft., 45hft., 27}ft. 
moulded ; to carry, 3546 tons gross register on 
22ft. 24in. draught; engines, triple-expansion, 
26in.. 42in., 68in., by 42in. stroke, pressure 
160 lb.; constructed by, the builders ; launch, 
December 20th. 

FARMAND, steel cargo steamer; built by, The 
Laxevaags Engineering and Shipbuilding Com- 
pany, Bergen ; to the order of, O. and H. Irgens, 
of Bergen ; dimensions, 256ft., 36ft., and 19ft.; 
engines, triple-expansion, 17}in., 29in., 48in., by 
33in. stroke, pressure 175 lb.; constructed by, 
the builders ; launch, December 20th. 











ALMANACS, DIARIES, &c. 


Calvert’s Mechanics’ Almanack for 1901 retains 
most of its old familiar features. This popular 
little annual is now in its twenty-eighth year of 
publication, but still has not departed from its 
original aim, namely, the provision of a com- 
panion to the artisan. 

The Railway Diary and Officials’ Directory for 
1901, published by McCorquodale and Co., 
Limited, contains all the usual features of value 
to railway men. There is an excellent calendar, 
useful diary, and all the information likely to be 

uired concerning the railways in Great Britain 
and Ireland. 


THE ENGINEER 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Oficial Journal of 


Application for Letters Patent. 


*,” When ain wes been “ communicated " the 
name and address communicating party are 
printed in italics, 

11th December, 1900. 


22,548. Borrixs, A. E. Lyons, London. 

22,544. Borriys, A. E. Lyons, London. 

22,545, Lusricator, J. Simpson and Co., Limited, and 
J. Burdon, London, 

22,546. Inrgrruptors for Gas Exarves, T. Bergmann, 


don. 
pig i gama MecuanisM for Toys, R. D, Radcliffe, 
ndon, 

22,548. Inpicatinac Courss of Buuuers, R. Slazenger, 
sondon, 

22,549. Lirra, G. W. Jackson and E, O. Fearnley, 
Mauchester, 

22,550. Corn-operatep Game, H. W. Toms, London, 

22,551. Pume for Compressinc Gasks, 8. Puplett, 


ndon, 
22,552. Expansion Steam Traps, F. Foster, London, 
22 _ Daivine Mecnanism for Cycies, A. Jarvis, 
ndaon, 
22,654. Taxatment of Comprex Orgs, E. H. Hopkins, 
don. 
22,565. Mgasurino Stanparp for Horssgs, E. R. Arnold, 
London. 
22,556. Osratyino Oxipg from Org, J. B. de Alaugaray, 
London. 
22,557. Extractive Gop from Org, J. B, de Alzugaray, 
London. 
22,558. So.g-rounpina Macutyeg, H. H. Lake.—(G. H. 
P. Flagg, United States ) 
22,559. Warer-circuLatina Device, F. H. Fitzler, 


zondon, 

22,560. Beaks Mecuanism, H. E. Gresham, Man- 
chester. 

22,561. CigaR-makina Macuines, J. R. Williams, 
London, 

22,562. MECHANICAL EpucationaL Device, W. Redfern, 
London. 

22,468. Rotary Motor, W. H. Bushell and L. R. 8. 
Tomalin, London. 

22,564. Rotary Pump for Arr and Warer, J. Aitken, 


ndon. 
bj Brake Mecuanism, 8. Straker and E. Clare, 
mdon, 
22,5°6. Te.escope for Orpnance, A. A. Common, 
London. 
22.567. Macnine for Benpina Rats, V. Demerbe, 
London. 
22,568. Bagrecu-Loapino Sportinc Guns, R. Darne, 
London. 
22,569. Buitvino Siaps, A. J. Boult.—(&. G, Fucha, 
Germany.) 
22,570. Recoverine Zinc from Org, H. F. Kirkpatrick- 
Picard, London. 
22,571. Cycite Cranks, J, Speaight, London. 
22,572. ELecrrostatic Macuing, K, Schall.—(Keiniger, 
Gebbert, and Schall, Germany.) 
22,578. SPEED-CHANGING Gear for Cycvirs, F. A. Rich, 
London. 
22,574. VARIABLE-SPKED Gear, A. ea London, 
22,575. Stonattine, C, M. Jacobs, R. J. Insell, and E. 
F. Newton, London. 
22,576. SypHon for AgRaTED Beveraces, M. Adelstein, 
London, 
22,577. Sarety Lame, R. B. Anderson and A. 8. 
Hamilton, Londdof? 
22,578. WarTer-pressuRE Inpicator, H. H. Lake.— 
(Luxsche Industriwerke A.-G., Germany.) 
ss i Sream Heatinc Pipss, J. F. Schroeter, 
mdon, 
22,580. Clasps, W. W. Lean, London. 
22,581. LiquiD-FILTERING APpPaRaTUs, H. Desrumaux, 
London. 
22,582. Recepracies for Discrete Mareriats, 8. R. 
Bellingham, D. Fell, and N. P. Richards, London, 
22,588. Motor Roap Veuicizes, E. G. Hoffmann, 
London. 

22,584. Erectric Furnace with Two Bep-p.arss, C. 
A. Keller, London. 

22,585. Supportinc E.ectric Lamps, W. F. Brewster, 
London. 

22,586. Process of Formino Ice, W. P. Thompson.— 
(The International Ice Company, United States.) 

22,587. Gas Licuters, W. P. Thompson.—({ Wolff and 
Co., Germany.) 

22,588. Fire-escapg, W. Jones.—(R. Owen, on the High 


as. 

22,589. CoLLAPSIBLE VessELs, J. Hoffstadt, Live: 1. 

22,590. Treatment of SeaweEp, &c., T. Ingham, 
yo yg oe 

22,591. Macnetic Ore Separators, C. A. Barnard, 

iverpool. 

22,592. DALCOHOLISING FERMENTED BEVERAGES, A. 
Miiller, Liverpool. 

22,593. BosH Piates, A. R. Reese and E. Smeeth, 
London. 

22,594. Reversine Gear, W. F. Faenecke, London. 

22,595. AIR - CARBURETTING Apparatus, J. Fillet, 
London. 

22,596. Process for CoLtourinc Gass, N. Meurer, 
London. 

22,597. Stram Enorygs, R. Kron, London. 

22,598. Gas Meters, W. L. Wise.—(The Actien-Gesell- 
schaft fiir Automatische Ziind und Lisch-apparate, 
Switzerland.) 

22,599. Etectric GLow Lamps, A. Just and R. Falk, 
London. 

22,600. Reverstnc Vatves, D. J. Hosington and J. 

W. Keasi London. 





a 


The Gloucester Diary, which has now attai 
its sixth year of issue, is published for the 
Gloucester Railway Carriage and Wagon Com- 
pany, Limited. In addition to some information 
regarding the City of Gloucester, the work is 
intended to form a handy memorandum book for 
— of companies. It is neatly printed and 

und, 








CATALOGUES. 


Consolidated Telpherage Com , Broad- 
street, New York. filustrated leaflets, of aérial 
cableways. 

The British Westinghouse Electric Manufac- 
turing Company, Limited, London. Circular 
No. 1036. Belt-driven single-phase alternators. 

J. and E. Hall, Limited, Dartford, Kent. 
Illustrated catalogues of ice-making and refriger- 
ating installations for land and marine purposes. 
—These pamphlets form a highly complete and 
readable treatise on the carbonic anhydride 
process for producing cold. The printing and 
— get-up of the books leave nothing to be 











TRADE AND BUSINESS ANNOUNCE- 
MENT 


WE are informed that Mr. Slater Lewis, of 
‘* Norwood,” Ellesmere Park, Eccles, has retired 
from the position of engineer and __ general 
manager to P. R. Jackson and Co., of Man- 
chester, and that he has accepted a seat on the 
board of the Brush Electrical Engineering Com- 
pany, Limited. 





22,601. Licutinc Fiourps, W. L. Wise.—({7he Aktien- 
Gesellschaft fiir automatische Ziind und Lésch-apparate, 
Switzerland.) 

22,602. VeceTaBLe Fat, G. C. Warr and W. T. Wright, 


London. 
22,603. Macuine for Cutrinc Biocks, W. N. Shott, 


London. 
22,604. Srzeam Pump or Motor, A. N. Sancowsky, 
ndon. 
2?,605. ELectric AccumuLatTors, T. Miiller, London. 
22,606. MaTertaL for ExLectric AccUMULATORS, T. 


Miiller, London. 
22,607. Etecrric AccumMuLator CELLs, T. Miiller, 


London. 
22,608. Rotary Enorngs, L. C. Krummel, London. 
22,609. Buck es, J. E. Hogarth, London. 
22,610. SELF-LIGHTING CIGARETTES, P. Guadagnini, 


London. 
22,611. GauraMA Spark ArRresteR, W. M. Noott, 


London. 
12th December, 1900. 
22,612. O1L CARRIAGE LantTeRN, H. E. Phillipson, 


Dublin. 
22,613. Krys, J. E. Simpson, Liverpool. 
22,614. Sarety Apparatus for Lirrs, A. Guest, 


London. 

22,615. Tramway Point Cuancer, H. R. Brown, 

ublin. 

22.616. Siautine Devices for Frre-aRMs, T. G. Russell, 
Lewes. 

22,617. Srzam Generator, J. E. H. Bannister, South- 
sea, 

22618. IxcanpEscentT Gas Licuttnc, W. Harris, 


Chorley. : 

22,619. MirROR-sUPPORTING Devicg, F. Ktihn, Liver- 
1. 

1320. Securtnc Doors in DirreRENT Posrtions, R. 


22, 

Watt, Glasgow. 

22,621. Securtne “ Les-soarps ” of Sates’ Bertas, D. 
iw. 


Mc 


Laren, Glasgow. 
22,622. DespatcH and Money Batt, C. Irwin, Guern- 


sey. 
22,628. ELecrro-pygumatic OrGans, R. Hope-Jones, 
Norwich, 
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eee oe Borrom of Lasts, J. E. Hodgson, 
625. Dressino-nox for Barus, F. R.R. J. Pearce, 
22,626. Woop-BLock Fioornina, T. Golding and H. 


Southampton. 

sn08r Brows of Pirate Locks, C. R, Heckford, 
Wolverham ° 

ae. Currine Burrer out of Finxins, A., J., and G. 

= O1tixa Woot in Carpina Enoinxs, H. Thorn- 
r, 

22,680. Cuams for Banizs, H. D. Fitzpatrick, 

iw. 
22,631. Paxventinoe Smoke in Furwaces, J. H. Kenyon, 


anc! s 

22,632. Lirg Guarp for Tramcars, M. Coben, Man- 
chester. 

22,633. Puorooraruic Printing Frames, J. and A. 
Wilkinson, Manchester. 

22,684. Looms for Weavino, H. Haworth, H. Carus, 
and J, Livesey, Halifax. 

— Cottarsiste Letrer Boxes, A. E. Walker, 


FD) le 
22.636. Pumps fur Ratsrvo Beer, J. T. Thorton, 
Huddersfield, 
22,647. Rim Buaxes for Cycies, G. Luckman, Bir- 
mingham. 
22,633. Rutino Pew Avartor, P. M. Perry, Sheffield. 
22,689. MaLurts for PLayina Croquet, C. A. Steven- 
son, Edinburgh. 
22,640 Newsrarer Pawntino Macuings, T. L. White- 
head, Manchester. 
22,641. Varvino Parasure in Liquips, KE. B. Smith 
and E. Asquith, Manchester. 
22,642. CorTceay-roLioHine Macuines, C. F. and C, H. 
J. Dilg, New York. 
— — Burners for Furnaces, C. Humfrey, 
verpool, 
22,644. Wasues for Propucwr Gases, C. Humfrey, 
verpool, 
22,645, Grates Heatep by Gas, C. Humfrey, Liver- 


pool. 

22,646 Binpino Casas for Fitep Papers, E. G. Dow, 
London. 

22,647. Mackinrosn with Waterproor Linino, E. T. 
Johnston, London. f 

22,648. An ALARM Device, W. Welford, London. 

22,649. Sraetcuina Trousers, C. A. M. Anderson, 
Swindon, Wilts. 

22,650. InsgrTiNG Stups into Suirts, C. A. M. Ander- 
son, Swindon, Wilts. 

22,651. Fuses and Exp.opers, A. W. Marshall, 


on, 
22.652. Connection for Piegs and Taps, A. T. Wedelin, 


ndon. 

22 653. Brake Mecuanism for Cycixs, A. Rattray, 
London. 

22,654. Recertacte fur Carrie Cakes, H. K. Stone, 
London. 

22,655. Motor Cars, H. A. Taylor, Birmingham. 

22,656. Derss Susrenper, A. Knowles, Birmingham. 

22,657. Compinc Woor, J. Hayes, J. E. Tatham, and 
W. H. Vernon, London. 

22,653. Stoprinac Runaway Horsgs, A. Reichel, 
London. 

22,659. Ancuors, L. W. Bates, London. 

22,660. Parventino Rerittineo of Botries, M. F. 
Jones and E, C. Halson, Ilford, Essex. 

22,661. Fire-escarss, J. C. Hudson, London. 

22,662. GLow Lamps, F. Blau, A. Scharf, I. and 8. Loti, 
and R. Latzko, London. 

22,663. Tents, A. Milne, London. 

22,664. ATTACHING Tikes to Wuerg.s, J. Roberts, 
Liverpool. 

£2,665. Evecrric Locomotive Tao.ceys, E. J. Faraday, 
Liverpool. 

22,666. AUTOMATICALLY OPERATING VENTILATORS, H. 
Simpson and R. Thouli , Liverpool. 

22,667. “Recutrinc” Fires, L. M. Lafontaine, 
London, 

22,668. Kerties, J. H. Wickham, London. 

22,669. Tonas for PuorocrarHic DeveLopino Pur- 
posss, J. T. Partridge, London. 

22,670. Topacco Pipgs, W. Rowthorn, London. 

22,671. Wispow Sasues, I. Fripp and N. Way, London. 

22,672. ApsusTaBLE GALLERY for Lamp GLopegs, T. E. 
Brown, London. 

22,673. Luminous ADvERTISING, J. T. F. Conti, London. 

22,674. Impressinc Srergoryre Marrices with MusicaL 
Norsgs, A. Réveillé, London. 

22,675. MaTHEMATICAL Compasses, E. T. Boden, Liver- 





22/076. Macutiyes for Hacxiine Friax, J. V. Eves, 
Manchester. 

22,677. Tunpines, J. W. Graydon and L. H. Greig, 
London. s 

22,678. 'TRansMITTING Enercy, 8. H. Short, London. 

22,679. OPERATING ELECTRICALLY-PROPELLED TRAINS, 
8. H. Short, London. 

22,680. Switcuinc Apparatus, R. P. Wilson, London. 

22,681. Siipinc Winpows, C. A. Bond and F. R. 
Strickland, London. 

22,682. Motor Cars, H. H. L. Lewis, London. 

22,683. Raitway AvTomaTic CoupLixes, A. Stevens 
and C. Spratt, London. 

22,684. Givinc the Cruncuinc of SILK to MeRcERISED 
Corroy, H. E. Newton. —(The Farbvenfabriken 
vormals F. Bayer and Co., Germany.) 

22,685. Com CiuTcnes or Brakes, H. E. Brown, 


ion. 
22,686. Rar_way Wacon Burrers, T. A. Brockelbank, 


ndon. 
22,687. Cycie Stanps, A. Parr, London. 
688. apH, J. Bradford and T. D. Addis, 
London. 


22,689. Banpouier, N. W. Wallace, London. 

22,690. ExectricaL Traction, K. J. and J. A. 
MeMullen, London. 

22,691. Carspurettors for ExpLostion ENoines, C. 

born and The British Motor Traction Company, 
Limited, London. 

22,692. Evecrric Ienition Devices, C. Osborn and 
The British Motor Traction Company, Limited, 
London. 

22,693. Gas Encines, W. and K. A. Rowbotham, Bir- 
min; e 

22,694" IncanpEscent Gas Licutino, J. B. de Lery, 





on. 
22,695. Drinkinc Vessets, &c., L. Pulmowski, 


London. 
22,696. PuorocrapHic Fixinc Macuryg, H. Lischer, 


London. 
22,697. PuorocrapHic Copyrnc Macutisg, H. Lischer, 


London. 
22,698. Repucin? Merats by Execrrorysis, H. A. 


Frasch, London. 
22,699. SgPaRaTING Merats from Orgs, H. A. Frasch, 


London. 
22,700. Printinc, &c., Buaxx Tickets, G. Langé, 
ndon. 
22,701. RatLway TICKET-PRINTING Macuryz, G. Lange, 


ndon. 
22,702. Stupina Canvas Taroet, R. C. Murray, Man- 
chester. 


13th December, 1900. 
22,708. Exectrotytic Rerinine of Coppsr, 8. Cowper- 
Coles, London. 
22,704. Inpuction Cos, W. E. Ayrton and W. 
Duddell, Lo 
7. Boitine Wire for Picron Traps, E. H. Trow, 
‘est Bromwich. 
22,706. Crrcutar Kyirrinc Macutines, T. Morley, 
22,707. IMPROVED Macuryes for Kxrmne, J. Haddow, 
iw. . 
22,708. Skewers for Burcners, J. Orton, Wolver- 
22,709. Texte Daawine Faames, J. Moorhouse, 


22,710. Covrtixe for Amr Pumps, F. Hulme, Man- 
chester. 








22,711. Pweumatic Tress for Ventcies, 8. H. Stubbs, 

29,712. Prorecrina GALVANomErsrs, A. Whalley, 
gf near W: le 

"= Lecrric Switcnes, A. Whalley, Helsby, near 

22,71. Surps’ Ou, Lanes, BE. H. Griffiths, Birming- 

22,715. Houprast Bavenas, J. B. Meesom and T. J 


Pick fore ' ' 

22,716. SeLy-paivino Moros, R. Crawford, Dublin. 

*: Batt Vatves, C. R. Winn and A. Mousley, 

irmingham, 

22,718. Coin-yraegp Automatic Macutxgs, T. Harrison, 
Newcastle-on-Tyne. 

22,719. Winpow Buwp, J. D. Hodgson and J. D. 
Ric! , Newcastle-on-Tyne. 

22,720. Licurino Arraratvs for Gas Purrosxs, J. W. 
Blakey, Bradford. 

22,721. Anti-viprator for Incanpescent Gas Licut- 
inc, J. W. Blakey, Bradford. 

22,722. Heppie Orgnatixe Mecuaniom for Looms, C. 
Nixon, Keighley. 

22,728. Conventineo Cane Sucars into Invert Sucar, 
R. D. Bailey, London. 

22,7 4. Incanpescent Gas Laur Cutmyeye, RB. War- 
wick, Leyton. 

22,725. Spinnino Frames, R. W. Moncrieff, Newport 
Pagnell, Bucks. 

22,7.6. Cuecxinc Taam Tickers; W. Foxton, Scar- 
borough. 

22,727. Fisn Pasa, P. D. Malloch, Clasgow. 

27,728. STOocKL eas ANCHORS, K. baird, Govan. 

22,720. Maxixo Dioxstive Bagav, Kh. Graham, Spring- 
field, Fife. 

22,730 Gtiazino Bars for Roor Licuts, W. R. Lester, 

‘ow. 

22,731. Incagasino the Ervictency of Erect ar 
Macuings, F. Tudsbury, Newark. 

22,782. Smoxe-consumino Finertace, H. Hodgson, 


22,783. Hanp-sarnows, G. W. Sutton, Great Baddow, 
near Chelmsford. 

21,734. Compinep Kim Brake ant Foot-reer, E. Pér- 
kins, Gainsborough. 

22,735. Parent Basins, E. H. Trow, West Bromwich. 

22,736. Appasatus fur Heatinu, J. Johnston, Man- 
chester. 

22,787. Woov-worxiso Tooxs, J. Pring and C, R. Fitt, 
London 

22,738. Gas Scercvepers, 8. 8. and 8. B. Chandler, 
London. 

22,769. Vatves for Psgomatic Tings, P. 
London. 

22,740. Gatrer Fasteninos, E. D. E. Jukes.—(C. C. W. 
Bddela, Natal.) 

22,741. Pumzsenvinc Roastep Corres, 8. Feitler, 
London. 

22,742. Brick Macuings, D. A. Keizer, Winnipeg, 


Rupp, 


Manitoba. 

22,743. Packxine Matcugs, H. Sevtue and E. D. Cahen, 
London. 

22,744. Guar for Caancinc Srexzp, P. G. Tacchi, 
London. 


22,745. Faicrion Civtcs, E. F. Stone and H. 8. 


Coolidge, London. : 
22,746. Curtine Tourney Gear Wukets, H. Bilgram, 


mdon. 
22,747. Execrao-macneric Brakes, F. L. Clark, 
London. 
22,748. Evecrro-maonetic Brakes, F. L. Clark, 
London. 


22,749. Paosectices, J. H. 8, Bradley, London. 

22,759. Tov Gon, A. D. Vidler, London. 

22,751. Bepereaps for Isvatipes, &., C. Spurreil, 
London. 

22,752. Pipes fur Suoxisc Tonacco, &c., C. Toft, 


~ London. 
22,753. Hotpise Biocks, J. H. Simpson and E. W. H. 


Walker, London. E 
22,754. Macuing for Movipixe Dovan, F. J. Griffin, 


London, 
22,755. Metrartic Boxes, E. Besse and L. Lubin, 


wrbwds 
ndon. 

22,756. Gas Expriosion Motors, G. P. Pradel, 
ndon. 

22,757. Maxine Cuats Cases, R. Priest, Birming- 


m. 
22,758. Masvuracture of Acips, O. Imray.—(Fart- 
werke vormals Meister, Lucius, and Bruning, Ger- 
many. 
22,759. 
ham. 


22,760. Locomotives, I. A. Timmis.(G. W. Reid, 


ps of Fisuinc Rops, A. Wilkes, Birming- 


Natal. 

22,761. Masvractore of Foops, L A. Timmis, 
London. 

22,762. Mecuanism for OrgnaTinc VaLves, C. Osborn 
and The British Motor Traction Company, Ltd, 
London. 

22,763. Friction Deivisec Mzcuasism, C. Osborn 
and The British Motor Traction Company, Ltd, 


London. ; 
22,764. Typewriter, A. C. Ferguson and C. E. Smith, 


on. 

22,765. Locks, M. L. Shively, London. 

22,766. Maxixc ArtiriciaL Stong, J. F. Burn 
London. 

22,767. SaccHaRine So.vtions, W. P. Thompson.—(J/. 
H. Lacollay and G. E. Bourgoin, France.) 

22,768. ATTACHMENT for Sewinc Macutyg, J.C. Moore, 
London. 


22,769. Caairs for Use of Caitpres, E. Baumann, 
London. 

22,770. Ciganinc Metat, W. P. Thorapson.—{S. Beia, 
Germany.) 

22,771. Apparatus for Castine Barus, W. W. Chap- 
man, Liverpool. 

22,772. DeracHaBLe Lips for Tasks, R. Pritchford, Bir- 
mingham. 

22,773. Spoor Cargiges for Looms, G. Williams, Bir- 


mingham. 
22,774. Feep-waTer Heaters for Borers, T. Davis, 


London. 

22,775. Evectric Geserators, Callender’s Cable and 
Construction Company, Ltd., and J. O. Callender, 
London. 

22,776. Dvgrsc TextTiLe Margpiat. G. de Keukelnere, 

on. 

22,777. SmELTINe Fresace, 0. Forshach snd EB. Clerc, 
London. 

22,778 Umprecia Sticks, R. Haddan.—(@. Zau, Ger- 
many. 

22,779. a Instacwests, M. Byng and F. G. 
Bell, London. 

22,780. Maxrsc Bans, D. J. Jarvis, J. W. Wadkin, and 
T. S. King, London. 

22,781. Exrractivc Goutp from Orgs, W. T. Forbes, 
London. 

22,782. Acerviesg Gas, W. W. Clark and G. Bone, 


jon. 
22,7838. Corset Busxs, F. C. Nutter, London. 
22,784. Cootrse Cyiispers of ExpLosion EwsGrxes, 
E. C. Blackstone and F. and E. Carter, London. 
22,785. Mancracrcrinc Ferro Sizicicw, M. L. E. 
Duval, London. 
14th December, 1900. 
22,786. Ivcanpgscent Gas Licutoxe, J. Wilson, Bir- 
mi 3 
22,787. Sropprnc SpinpDLEs OVERRUNNING, J. Mason 
F. odes, Ss. 
22,788. Pres Joints, H. L. Doulton and C. E. Morris, 
jon. 
22,789. Eectrotytic Tcsk Maxie, S. Cowper-Coles, 
London. 
22,790. Packise Pristoss, W. and K. A. Rowbotham, 


22,791. BEDSTRADS, J. A. Crane, Birmingham. 
22,792. Hews for Dresses, F. Waldeck, Karmen, Ger- 


many. 
— Heatine Arr, A. Robinson and K, C. McDowell, 


ee 
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22,794. Pomer for Usk on Ratmways, A. E. Watson, 
22,795. Hoipers for WaLKina Sticks, E. J. Alford, 
22708" Cuansonrvise Gear for Cycugs, A. Sharp, 
22,797; Borinc Bar, J. Weller, West Norwood, 
2,08, AvTowaric Switches, A. H. Mayes, Hove, 


Busse 
22,799. + Batt, J. Duncan, Glasgow. 
22'800. Street TRAMWAY Ports, H. Tee, Liver- 


1. 
22801. Execrric Lamps, W. McG. Douglas, Liver- 


pool. 

22,802. Boots, J. R. Mi ler, Glasgow. 

22,808. Suspenpinc Device for Cycirs, R. J. Smith, 
Newcastle- upon-Tyne. 

22,804. A StrercHino Frame for Paper, T. Cox, Bir- 
main gham. 

22,805. Brakxz for Hanp Trucks, A. G. Strong, 
Bristol. 

22,806. Manuractore of Parts of Kerr iss, A. Hateley, 
Birmin gham. 

w 807. Loom Sautries, J. Jucker.—(U. Riisch, Switzer- 

and, 


22, $08. Cornice Pougs, 8. Russell, Birmingham. 

22,809. ScHoo. Desks, C. W. Robbins and. F. Poynor, 
Leicester. 

— Va.ves, G. M. and W. Marchant, Ashton-under- 


yne. 

22,811. TusuLaR Pan for Bortine Sucar, C. Cade, 
Stamford. 

22,812. SELF-conTAINED SpiInDiEs, E. Sykes, Hudders- 


field. 

22,818. Frre Screens, A. A. Haigh and F. W. Sephton, 
Manchester. 

22,814. Sarery Ripinc Stirevp, H. Hall, Rainhill, 
La: 


nes. 
22,815. Courtine Apparatus, W. P. and J. Riley, 
Southampton. 
22,816. PaotocraPH Frames, &c., G. Hemming, Bir- 
mingham. 


22,817. Acruatinc Aim Compressors, E. Gittings, 
jun., Birmingham. 
22,818. CLurcH Mecuanism, G. V. Fowler, Birming- 


ham 

22,819. Execrric Fosgs, A. Eckstein and A. J. D. Krause, 
a 
2,820. Macutne for Brusaine Roaps, 8. C. Emery, 
ig ae ‘ham. 

22,821. een lil Fan for VENTILATION, H. Sidebottom, 
Manchester. 

22.822. Curr Fixine, T. W. Vipond, Newcastle-on- 


Tyne. 

22,828. Girpers, H. R. Vaughan and The Patent 
Vulcanite Roofing and Asphalte Company, Limited, 
Glasgow. 

22,824. DIstRIBvUTING ELECTRIC Current, E. Arnold, 
0.8. Bragstad, and J. L. la Cour, London. 

22,825. Caancinc SHutTries of Looms, E. Immer, 
Baden. 


— OPEN-HEARTH Srexz, J. L. Stevenson, Middles- 


20,91. Biast Furnaces, J. L. Stevenson, Middles- 

rough. 

22,828. OpEN-HEARTH Furnaces, J. L. Stevenson, 
Middlesbrough. 

22,829. NON-REFILLABLE Borrtixs, J. Liddle.—(W. 
Grayson, United States.) 

22,830. STEAM-SUPERHEATING APPaARaTus, H. Cruse, 
Manchester. 

22,881. CoIN-PREPAYMENT MECHANISM, R. Kennedy, 
Glasgow. 

22,882. PorTaBLe Domestic Firepwace, E. C. L. Close, 
London. 

22,883. Sprinc CytinperR for Bicycies, J. Kennedy, 
Belfast 


so Automatic Courtine for Trucks, G. Paddon, 

Cor 

22,835. Automatic Raitway Sicnats, R. W. Sperce, 
London. 

22.836, WATER-DISTILLING Apparatus, H. A. Vachell, 
London. 

—s Raitway Sienatuine, A. W. Richardson and 

A. Stoddard, London. 

onens. Fo.pine Trestes, J. T. Jenkins, London. 

22,839. Ourpoor Seats, J. Wilson and G. O. Ibbetson, 
London. 

22,840. Burrer, A. J. Boult.—(C. M. Taylor, jun., 
United States ) 

22,841. Kxirg-rittnc Macarnes, A. Berridge, London. 

22842. Natts and Rivets for "Boors, H. Laymann, 
Londo on. 

22, a. ages fur Uscoapine Coat, W. H. Duncan, 


29,844, Poa, E. J. Clubbe and A. W. Southerp, 
omndon. 
22,845. Szat Pritars for Cycwgs, &c., A. J. Kédel, 
London. 
22,846. Ramways, D. Cook, London. 
22,847. Invotce Form, G. J. V. Gold, London. 
22,848, Arc Lamps, J. D. F. Andrews, London. 
—, Exuipitine Puorocrapas, A. M. W. Lehfeldt, 
ndon. 
22,850. Cocks, V. Lazerme, London. 
ee Exectric Post, E. L. Gordon, 
mdon. 
22,852. SypHonic FLuswine Apparatus, C. F. Dixon, 
mdon. 
gs aed _——— Systems, D. W. Anderson, E. B. 
. F. Chalmers, and J. T. Wright, London. 
22,354. a a Epcr TRIMMERS, P. Jensen.—(E. EB. Angell, 
United States. ) 
22,855. Soe Epcr Taiumers, P. Jensen.—(E. E. Angell, 
oo united States.) 
2,856. Puriryine Air, A. Desgrez and V. Balthazard, 


22,868, Frex-wHEEL Drivine Gear, W. J. 8. Grawitz, 
London. 
22,869. aaa Vreration in Cycizs, G. W. Walker, 


London 
22,870. Ca: G. W. Walker, enon 
22,871. — for PLayine Viotrys, W. H. Pusey, 
0 Honiseis IncaxpDEscent Lamps, E. Bushe, 


on. 

22,878. CarTripces for Fire-arms, R. W. Scott, 
London. 

22,874. Cycies, N. A. Sawyer, London. 

92° 875. Crary Stays for Bicycies, L. Smallwood, Bir- 
mingham. 

22,876. Lirg-savinc Apparatus, H. H. Lake.—(M. 
Delmard and — yey Grand Canary.) 

22,877. CoLLAPsIBLE Boats, V. Engelhardt, London. 

22,878. DuPLicaTIne TYPEWRITTEN Martrer, H. H. 
Lak Société Industrielle, France.) 

22,879. Draw-orr VaLvgs, 8S. Wilkerson, London. 

22,880. Cornixa Roots, W. R. Draper and W. Parkin, 

mn 

22,881. Conzs for Hotpinc Hats, C. Malchow and R. 
Otto, London. 

22,882. Sewinc Macuings, M. T. Denne, A., A., and P. 
Cave, London. 

22,888. SEPARATING ImpPURITIES from Water, C. P. 
Taylor, London. 

22,884. ApvERTIsINc Apparatus, J. H. Reeves, 
London. 

22,885. ADVERTISING AppaRaTUs, J. H. Reeves, 
London. 
22,886. Wuegts and Putters, J. M. Dodge, London. 
22,887. Oxrpation of Hyprocarpons, B. Willcox.— 
(The Badische Anilin and Soda Fabrik, Germany.) 
22, pa gad Gasges with Liquips, C. J. Baker, 
London. 

22,889. Fiy-catcHinc Apparatus, C. Wenigmann, 
London. 

22,890. Burron-makiIne Macurings, W. P. Thompson.— 
(W. A. Pendry, United, States.) 

22,891. Propucinc Drawineos, G. Buchberger, Liver- 


pool. 

22,892. Prorectinc the Nuts of Borters, L. Knowles, 
Manchester. 

22,893. Car Doors, T. M. Dixon and T. Dawber, Man- 
chester. 

22,894. Worxinc Gas Enornes, H. Lane, Birming- 


29,805. Propucine Revier Pictures, A. Lembacher, 
29.896. y Taree Macuings, C. F. and A. Renard, 
re Waure; C. Wehner, C. Maltner, and F. Bansen, 
22,898. ‘Aoriaancn for Tgacninc Reaprne, R, Hintz, 


ndon. 
22, — Manual TraIninc Apparatus, J. E. Kelly, 
22,900. Sy RINGES for SuRGicaL Purposes, M. Schmidt, 
London. 
22,901. Cork PutiErs, J. J. Schermack, London. 
22,902. ELecTroty1ic Apparatus, E. Edser and M. 
Wilderman, London. 
22,903. PREPAYMENT Gas Meters, W. Cowan, 
London. 
22,904. PaotocrapHic Cameras, H. Siewers, London. 
— MANUFACTURE of MarcGaring, A. Pellerin, 
ndon. 
as Vatves, T. W. Worsdell, A. von Borries, and R. 


soudon. 

22,907. Lanrne Carriacgs, F, J. Beaumont and W. 
M. Still, London. 

22,908. Licutinc CarriacEs, F. J. Beaumont and W. 
M. Still, London. 


15th December, 1900. 
22,909. Macuines for Sawine Woop, G. Pickles, Huli- 


22,910. Ex.ectric Licutinc Penpents, J. B. Belcher, 
ff 


ord. 

22,911. Turti Coup.ines, F. E. Fay, Kingston-on 
Thames. 

22,912. Venicites, F. Black, J. G. Lamb, and J. P. 
Clement, Kingston-on-Thames. 

22,918. Wrincine Mops, L. W. Richardson, Kingston- 
on-Thames, 

22,914. Sun Bursps, T. W. and F. C. Tidmarsh, 
London. 

22,915. Boxes for Houpine Matcues, A. J. Priestley, 
London. 

22, = means on Fioor-cLotus, D. P. Gourlay, 


22'9 917. - Frames for Veuicies, E. A. Crowsley, 
London. 

22,918. ManuracTuRE of Stiver Cans, J. Kirkman, 
Manchester. 

22,919. TRANSMISSION of Power for Brakgs, W. R. 
Crabbe, Bristol. 

22,920. BLocktne Sapp.ss of Bicycies, P. A. Martin, 
Birmingham. 

22 921. Fastenrnas for Casements, A. Illidge, Wolver- 
hampton. 

22,922. Hotpers for Detonators, G. Edwards, Man- 
chester. 

22,923. OpENING Cans, R. G. Smith and M. Hibbero, 
Birmingham. 

22,924. Ferpinc Saeets to PRintinc Macuines, E. T. 
Cleathero, London. 

22.925. DouBLE Serine Cup for Cycies, C. G. Cooper, 
Bristol. 

22,9.6. ELectric Saape Remover, A. Morrison, Man- 
chester. 

22,927. Leap Rivets, C. Darrah, jun., and J. G. Patter- 
son. Manchester. 

22.928. Bucket, W., F., and R Walker, and J. T. 
Freestone Liverpocl. 

22,929. PICKER Savers in Weavine Looms, J. Booth, 





ndon. 

22,857. Lamps for Burwinc Perroieum, 8S. Biheller, 
mdon. 

22,858. a Screen for Retorts, F. W. Cross, Leyton, 


22,859. "owe Wasuer, H. Smith, Peterborough. 
22,800. INCANDESCENT Lamps, C. A. von Welsbach, 


don. 
22,861. Senta Mart, J. Gridley, Kingston-on- 
Tham 


es, 

22,862. Boat-encacine Gear, F. 8. Pett, London. 

22,863. Camp Sroors, C. E. Burnap and J. K. Sheffy, 
London. 

22, — Evastic Tings, W. A. Barrows and N. Sanford, 


mdon. 

22,865. AsceRTaINING Amount of H#MoGLoBIN in 
Boop, 8. L. Fox, London. 

22,866. Extractinc Pens from Hoxpers, A. J. Davis, 


London. 
we vo Lusricant, M. 8S. Hudnall and H. Calvert, 
mdon. 


22,930. SHetr Support, J. J. Vernon and T. Whitaker, 
Stockport. 

22,931. MANURE-DISTRIBUTING APPARATUS, R. Ross, 
Glasgow. 

22,9382. Lerrer Receiver, H. Eke. London. 

22) 933. cnr mg Coins, A. Eckstein and A. E. Angold, 
Manches 

22,934. peo Reon Hinxcgs, 8S. Timings, Birming- 


22,935. CoprrerR Expansion Boxss, T. E. Mitton, Bir- 
moing! \. 
“~ Pyeumatic Batt Cycitge Tire, W. Shone, 
ester. 
22,937. Bep Lirr and Brp Rest, H. G. Monkhouse, 


mdon. 
22,988. SecurING Bo.ts in Position, F. F. Evans, 





mdon. 
22,939. Curtain Crips, M. Schreiber and F. Radeck, 
London. 





22,940. Boypinc Nompers of Macazines, J. J. Linzell, 
22,941. PrRopucine ARTIFICIAL Sto J. le, 
cane ss ise 

Rarsrxa ‘Water, J. Pavlovits and L. Nawy, 
s3,088. Paescs Chik: W. J. Crossley and J. Atkinson, 


22, on. Fuaxaces of Srzam Borters, F. Priestley, 
anc! 
22, a. Sropper for Borris, E. and E. Defty, Black- 


pool. 
—_, en Puiates for Locks, W. K. Kaye, 
sy Makino Cioru from Yarn, R. Spitz, Brad- 


fe 
22, cme Reet Fastener, W. H. Nield and W. Melland, 
ancl 
22,949. AUDIBLE SIGNALLING on Ratiways, T. Lambert, 
he Goons, J. Harris, 
22 RINTING on DS, sen., and J. 
Harris, jun., Manchester. : 
22,951. INTEREST ComPUuTINa Macurne, L. M. Landing, 
® London. 
22, oe Buitpinc MareRiats, G. Cuel and E. Biehler, 
mn 
22,953. Tamarma Rerractory Ores, W. W. Fyfe, 
London. 
22, i904. TapaTMENt of Corron Sgeps, J. C. W. Stanley, 
nacn 
— ger Smoxe in Furnaces, H. Untiedt, 


29,956. pe L. B. Miller, London. 

22,957. SEPARATING Sa.T from So.vution, W. P. Thomp- 
son, Liverpool. 

22,958. ELectric Rattways, P. McCullough, T. Blaney, 
and R. Baron, Liverpool. 

22,959. WIRE-DRAWING Device, W. J. Glover, Liver- 


pool. 
22,960. Gas Generators, J. Shackleton and A. Ross, 


verpool. 

22,961. ew Eacs, F. Briggs and J. P. Tomlin, 
Live 

22,962. Lenses, C. A H. Harting, Liverpool. 

22,968. Encrnes, W. Schmidt, Liverpool. 

22,964. Pumps, J. A. Morris and W. H. Bunch, Man- 
chester. 

22,965. Lupricators, J. A. Morris and W. H. Bunch, 
Manchester. 

22,966. Maxinc Sanp Prvs, F. C. Parish, Birming- 


ham. 
22,967. Keyuouper, H. Schréder, Charlottenburg, 
lin. 


Ber! 

22,968. ORE Concentrators, W. McDermott and F. E. 
Elmore, London. 

22,969. Locks, 8, R. Parkes, Birmingham. 

22,970. a Seats for Tramcars, &c., W. Wrigley, 


22, a1, ‘Guan Puorocrapuic Fitms, P. J. Job and 
T. Naylor, London. 

22,972. Exxcrric Licutinc of Rastways, E. M. Pres- 
ton, Londen. 

22,978. Busnes for the Huns of Wasets, C. and H. 
Decelle, London. 

22,974. SotpERING ARTIFICIAL TekTH, C. Fritsche, 

mdon. 

22,975. Cong Ciutcurs, C. D. Abel, London.—(La 
Société Anonyme des Anciens Etablissements Pannard 
et Levassor, France.) 

22,976. Locx1ne Nuts and Botts, Bouchacourt et Cie., 
London. 

22,977. Latuss, E. G. Paine, London. 

22,978. Ropg Coupiinas, W. Barkowsky, London. 

22,979. Drivinc Mecnanism for Latues, J. Tangye, 
London. 

22,980. Davits, A. W. Montgomery-Moore and J. 
Preston, London. 

22,981. Macic Lanterns, G. W. Brown and G. R. 
Beaumont, London. 

22,982. Guosss for Evecrric INCANDESCENT Lamps, 
G. Chisholm, Birmingham. 

22,983. Pore Hsp for Carriacts, T. H. Brigg and 
C. W. Walker, London. 

22,984. Fritrina Grass Composit.on, J. Noad, 


r ndon. 
22,985. Prorecrine Boots, M. 8. and G, B, Whitford, 


London. 
22,986. DentaL AppuiaNnces, J. W. Cowan, London. 
22,987. WirELess ELectric SIGNALLING APPARATU?, 
C. G. Fernie, London. 
22,988. PyRoTECHNIC BaLLoons, A. Brock, London. 
22,989. CoLour1nG Matters, B. Willeox.— —(Badische 
"‘Anilin and Soda Fabrik, Germany. ) 
=“. r—damaenas WALKING Sticks, P. and O. Becker, 


22,991. Tare for Sxcurine VeiLs, F. Morton, 


London. 
22,92. Pipe CLeanzrs, T. B. Jebb, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





658, ans. Exectric Furnace, A. H. Cowles, Cleveland, 
1.0.—Filed October 22nd, 1895. 


ime, Vm) 





Claim.—(1) The combination in a furnace, of an 
electric smelting chamber to be charged with the 
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material to be reduced electrodes 

electric-circuit connections tos ee 
to be charged with fuel, flues the electric 
smelting chamber intermediate the fuel 
chambers, and means for causing a reversing flow of 
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thi 
slideable on the spindle, a le in sail 
sleeve and to ti the jaws into 
and out of the spindle, substan asset forth. (2) 
In a chuck, the tion a hollow spindle, of 





double toggle levers in said slots whose ends slide 
against the ends of said slots to move the sleeve, an 
internal threaded fiange on the other end of said sleeve, 
conical-surfaced jaws, peripheral grooves therein, a 
in sald 7 satin hg ange ie roel ange, ine 

ing adap engage @ grooves ws 
and hold and adjust the same, and mechanism for 
moving the levers, sleeve, ring, and jaws, substantially 
as described. 


658,494. Track-sanpina Device, J. H. Watters, 
‘Anniston, Ala.—Filed July 21st, st, 1906. 

Claim.—(1) A track-sanding device comprising a 
casing having an arm to 

a sand-box, an spe’ pap hand or nozzle extending to the 
—. of the seers of the 


air pr pa csernen he with the casing 
to force the sand above the inner tube or nozzle, sub- 





stantially as described. (2) A track-sanding — 
comprising a casing having an arm designed to be 
connected with a sand-box, an a Pog nen 
within the casing and extending to the top of the 
opening of the arm, andan air ta pts Ma 
arm, and provided with a nozzle located with’ 

the arm at a point below the upper end of the inner 
tube, and adapted to force the sand into the upper 
portion of the caain to cause the same to be forced 
through the inner tube, substantially as described. 


658,574. Vicz, V.J. McDonnell, Philadelphia, Pa.— 
to 4) Ins an ater and sliding operatin; 
Claim.—{1) In a vice ty) 
shaft ax akeoenhe jam thereof, and o qearing for said 
shaft, said shaft being geared and 
and shoulders at different altitudes on the 
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ing the same, Dennett deepen og 

the tter, a rack on said bed, a headed shaft 

Siena mea with 
k, said shaft being to 

somcred coed thet disengeesa Mamreeie snake shoulders 


said shaft ani respec- 
tively and a seers shoe in Fike @ side we the 
interior of x on which said when ele’ 

is adapted to 
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